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STATE OF CALIFORNIA GRAY DAVIS, Governor

SAN FRANCISCO BAY CONSERVATION AND DEVELOPMENT COMMISSION

50 CALIFORNIA STREET, SUITE 2600
SAN FRANCISCO, CALIFORNIA 94111
PHONE: (415) 352-3600

January 2008

To the Citizens of the San Francisco Bay Region and
Friends of San Francisco Bay Everywhere:

The San Francisco Bay Plan was completed and adopted by the San Francisco Bay Conservation and
Development Commission in 1968 and submitted to the California Legislature and Governor in January 1969.
The Bay Plan was prepared by the Commission over a three-year period pursuant to the McAteer-Petris Act
of 1965 which established the Commission as a temporary agency to prepare an enforceable plan to guide
the future protection and use of San Francisco Bay and its shoreline. In 1969, the Legislature acted upon
the Commission’s recommendations in the Bay Plan and revised the McAteer-Petris Act by designating the
Commission as the agency responsible for maintaining and carrying out the provisions of the Act and the Bay
Plan for the protection of the Bay and its great natural resources and the development of the Bay and shore-
line to their highest potential with a minimum of Bay fill.

The McAteer-Petris Act directs the Commission to exercise its authority to issue or deny permit applica-
tions for placing fill, extracting materials, or changing the use of any land, water, or structure within the area
of its jurisdiction, in conformity with the provisions and policies of both the McAteer-Petris Act and the San
Francisco Bay Plan. Thus the Commission is directed by the Act to carry out its regulatory process in accord
with the Bay Plan policies and Bay Plan maps which guide the protection and development of the Bay and its
tributary waterways, marshes, managed wetlands, salt ponds, and shoreline.

To keep pace with changing conditions and to incorporate new information concerning the Bay, the
McAteer-Petris Act specifies that the Commission should make a continuing review of the Bay Plan and may
amend or make other changes to the Bay Plan provided the changes are consistent with provisions of the Act.
The Act and the Commission’s administrative regulations further specify that a Bay Plan amendment may be
proposed by the Commission or any other person, and that a descriptive notice of the proposed amendment
must be given in advance of a public hearing concerning the amendment, after which the Commission may
vote whether or not to amend the Plan. An affirmative vote of two-thirds of the Commission members (18
members) is required under the Act to change the Bay Plan.

Since its adoption by the Commission in 1968, the Bay Plan has been amended periodically and the
Commission continues to systematically review the Plan to keep it current. The date of the most recent
amendment adopted by the Commission is printed at the end of any amended policy section.

R. Sean Randolph
Chair
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Introduction

San Francisco Bay is an irreplaceable gift of
nature that man can either abuse and ultimately
destroy—or improve and protect for future gen-
erations.

The Bay Plan presented in this report recognizes
that the Bay is a single body of water, in which
changes affecting one part may also affect other
parts, and that only on a regional basis can the
Bay be protected and enhanced.

The Bay can serve human needs to a much great-
er degree than it does today. The Bay can play an
increasing role as a major world port. Around its
shores, many job-producing new industries can
be developed. And new parks, marinas, beaches,
and fishing piers can provide close-to-home rec-
reation for the Bay Area's increasing population.

But the Bay must be protected from needless
and gradual destruction. The Bay should no lon-
ger be treated as ordinary real estate, available
to be filled with sand or dirt to create new land.
Rather, the Bay should be regarded as the most
valuable natural asset of the entire Bay region, a
body of water that benefits not only the residents
of the Bay Area but of all California and indeed
the nation.

Implementation of the Plan presented in this
report will guarantee to future generations their
rightful heritage from the present generation: San
Francisco Bay maintained and enhanced as a
magnificent body of water that helps sustain the
economy of the western United States, provides
great opportunities for recreation, moderates the
climate, combats air pollution, nourishes fish and
wildlife, affords scenic enjoyment, and in count-
less other ways helps to enrich man's life.

The San Francisco Bay Plan

The Bay Plan was prepared during three years
of study and public deliberation by the mem-
bers of the San Francisco Bay Conservation
and Development Commission. In making its
study of the Bay, the Commission had the help
of numerous consultants and received exten-
sive and invaluable aid from city, county, state,
and federal agencies, and from specialists on
university faculties and on the staffs of business

organizations. In addition, the Commission was
assisted by an Advisory Committee, whose 19
members contributed greatly in the review of the
Commission's work.

The Commission's study resulted in the publica-
tion of 23 volumes of technical reports. Summaries
of the studies are printed as a supplement to this
Plan, and the detailed reports are available for
reference in numerous public libraries and in the
offices of the Commission.

The San Francisco Bay Plan was completed and
adopted by the San Francisco Bay Conservation
and Development Commission in 1968 and was
transmitted to the California Legislature and
the Governor in 1969. In those actions the
Commission completed the original charge given
to it in the provisions of the McAteer-Petris Act
of 1965. That Act created the Commission and
mandated its study of the Bay and the prepara-
tion and submittal of a final report to the California
Legislature in 1969.

This document presents the two essential parts of
the Bay Plan: the policies to guide future uses of
the Bay and shoreline, and the maps that apply
these policies to the present Bay and shoreline.

The Commission's final report, the San Francisco
Bay Plan, covered the following matters as spe-
cifically required by the law:

1. The results of the Commission's detailed
study of the Bay;

2. The comprehensive plan adopted by the
Commission for the conservation of the water
of San Francisco Bay and the development of
its shoreline;

3. The Commission's recommendation of the
appropriate agency to maintain and carry out
the Bay Plan;

4. The Commission's estimate of the approxi-
mate amount of money that would be required
to maintain and carry out the provisions of the
Plan for the Bay;

5. Other information and recommendations the
Commission deemed desirable.

Part |
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The California Legislature received and acted
upon the Commission's report and recommenda-
tions in 1969. The revised McAteer-Petris Act
adopted by the Legislature and signed into law
by the Governor designated the Commission as
the agency responsible for maintaining and car-
rying out the provisions of the law and the Bay
Plan for the maintenance and protection of San
Francisco Bay. The San Francisco Bay Plan was
designated as the Commission's Plan for the Bay,
until otherwise ordered by the Legislature. The
Commission may amend the Bay Plan from time
to time so long as the changes are consistent with
the findings and declarations of policy in the law.
Consistent with that provision, the Commission
has adopted a number of amendments to the
Bay Plan policies and maps and such amend-
ments to date have been incorporated in this
document. The McAteer-Petris Act also specified
the composition of the Commission, the scope of
its authority, and the area of its jurisdiction over
San Francisco Bay and the shoreline. Since 1969
the Legislature has amended the McAteer-Petris
Act several times, but the general character,
scope of authority, and area of jurisdiction remain.
The amendments to the law have dealt, for the
most part, with refining or making more spe-
cific jurisdictional limits and with representation
of governmental agencies on the Commission.
Other amendments have included: provisions
classifying violations of the McAteer-Petris Act
as misdemeanors; procedures for dealing with
claims of exemption from Commission jurisdic-
tion; and provisions for the issuance of cease and
desist orders by the Commission or its Executive
Director and to provide civil penalties for viola-
tions of such orders.

Major Conclusions and Policies

From its studies of San Francisco Bay, the
Commission has concluded that:

1. The Bay. The Bay is a single body of water,
and a Bay Plan can be effectively carried out
only on a regional basis.

2. Uses of the Bay. The most important uses of
the Bay are those providing substantial public
benefits and treating the Bay as a body of
water, not as real estate.

3. Uses of the Shoreline. All desirable, high-
priority uses of the Bay and shoreline can
be fully accommodated without substantial

San Francisco Bay Plan

Reprinted March 2012

Bay filling, and without loss of large natural
resource areas. But shoreline areas suitable
for priority uses—ports, water-related industry,
airports, wildlife refuges, and water-related
recreation—exist only in limited amount, and
should be reserved for these purposes.

. Justifiable Filling. Some Bay filling may be

justified for purposes providing substantial
public benefits if these same benefits could
not be achieved equally well without filling.
Substantial public benefits are provided by:

a. Developing adequate port terminals, on a
regional basis, to keep San Francisco Bay
in the forefront of the world's great harbors
during a period of rapid change in shipping
technology.

b. Developing adequate land for industries
that require access to shipping chan-
nels for transportation of raw materials or
manufactured products.

c. Developing new recreational opportuni-
ties—shoreline parks, marinas, fishing
piers, beaches, hiking and bicycling paths,
and scenic drives.

d. Developing expanded airport terminals
and runways if regional studies demon-
strate that there are no feasible sites for
major airport development away from the
Bay.

e. Developing new freeway routes (with con-
struction on pilings, not solid fill) if thor-
ough study determines that no feasible
alternatives are available.

f. Developing new public access to the Bay
and enhancing shoreline appearance—
over and above that provided by other
Bay Plan policies—through filling limited
to Bay-related commercial recreation and
public assembly.

. Effects of Bay Filling. Bay filling should be

limited to the purposes listed above, however,
because any filling is harmful to the Bay, and
thus to present and future generations of Bay
Area residents. All Bay filling has one or more
of the following harmful effects:

a. Filling destroys the habitat of fish and
wildlife. Future filling can disrupt the eco-
logical balance in the Bay, which has



already been damaged by past fills, and
can endanger the very existence of some
species of birds and fish. The Bay, includ-
ing open water, mudflats, and marshlands,
is a complex biological system, in which
microorganisms, plants, fish, waterfowl,
and shorebirds live in a delicate balance
created by nature, and in which seemingly
minor changes, such as a new fill or dredg-
ing project, may have far-reaching and
sometimes highly destructive effects.

b. Filling almost always increases the danger
of water pollution by reducing the ability of
the Bay to assimilate the increasing quan-
tities of liquid wastes being poured into it.
Filling reduces both the surface area of
the Bay and the volume of water in the
Bay; this reduces the ability of the Bay to
maintain adequate levels of oxygen in its
waters, and also reduces the strength of
the tides necessary to flush wastes from
the Bay.

c. Filling reduces the air-conditioning effects
of the Bay and increases the danger of air
pollution in the Bay Area. Reducing the
open water surface over which cool air
can move in from the ocean will reduce the
amount of this air reaching the Santa Clara
Valley and the Carquinez Strait in the
summer—and will increase the frequency
and intensity of temperature-inversions,
which trap air pollutants and thus cause an
increase in smog in the Bay Area.

d. Indiscriminate filling will diminish the sce-
nic beauty of the Bay.

6. Pressures to Fill. As the Bay Area's popula-

tion increases, pressures to fill the Bay for
many purposes will increase. New flat land
will be sought for many urban uses because
most, if not all, of the flat land in communities
bordering the Bay is already in use—for resi-
dences, businesses, industries, airports, road-
ways, etc. Past diking and filling of tidelands
and marshlands has already reduced the size
of the Bay from about 787 square miles in
area to approximately 442. Although some of
this diked land remains, at least temporarily,
as salt ponds or managed wetlands, it has
nevertheless been removed from the tides of
the Bay. The Bay is particularly vulnerable to
diking and filling for two reasons:

a. The Bay is shallow. About two-thirds of it
is less than 18 feet deep at low tide; in
the South Bay and in San Pablo Bay, the
depth of the water two or three miles off-
shore may, at low tide, be only five or six
feet, or even less.

b. Ownership of the Bay is divided. Private
owners claim about 22 percent of the Bay
(including extensive holdings in the South
Bay) as a result of sales by the state
government 90 or more years ago. Cities
and counties have received free grants
of land from the state totaling about 23
percent of the Bay. The state now owns
only about 50 percent of the Bay, and the
federal government owns about 5 percent.
The lands that are closest to shore, most
shallow, and thus easiest to fill are held by
either private owners or local governments
that may wish to fill for various purposes
irrespective of the effects of filling on the
Bay as a whole.

7. Water Quality. San Francisco Bay receives
wastes from many municipal, industrial, and
agricultural sources. Because of the regulatory
authority of the State Water Resources Control
Board, the San Francisco Bay Regional Water
Quality Control Board, the U.S. Environmental
Protection Agency, and the U.S. Army Corps
of Engineers, the Bay Plan does not deal
extensively with the problems and means
of pollution control. Nevertheless, the entire
Bay Plan is founded on the belief that water
quality in San Francisco Bay can and will be
maintained at levels sufficiently high to protect
the beneficial uses of the Bay.

8. Fill Safety. Virtually all fills in San Francisco
Bay are placed on top of Bay mud. The con-
struction of buildings on such fills creates a
greater number of potential hazards to life and
property, during normal settling and during
earthquakes, than does construction on rock
or on dense, hard soil deposits. Adequate
design measures can be taken, however, to
reduce these potential hazards to acceptable
levels.

An Engineering Criteria Review Board, appointed
by the Commission, consists of leading geolo-
gists, soils engineers, structural engineers, and
architects. The Board reviews projects in pending
permit applications for the purpose of evaluating
the adequacy of safety provisions and proposed
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structural methods and specifications and, when
necessary, makes recommendations for chang-
es. This work complements the functions of local
building and planning departments, none of which
are presently staffed to provide soils inspections.

Major Plan Proposals

1. Develop Maritime Ports. Port expansion and
development should be planned for Alameda,
Benicia, Oakland, Redwood City, Richmond,
San Francisco, and Selby.

2. Deepen Shipping Channels. Major shipping
channels from the Golden Gate to the Delta,
and to Oakland, Redwood City, Richmond,
and San Francisco should be deepened if
they limit marine terminal activity and are eco-
nomically and environmentally acceptable.

3. Develop and Preserve Land for Water-
Related Industry. Waterfront land now used
by industries that require access to deep water
shipping should be continued in this use, and
sufficient additional waterfront acreage should
be reserved for future water-related industry.

4. Develop Waterfront Parks and Recreation
Facilities. New shoreline parks, beaches,
marinas, fishing piers, scenic drives, and
hiking or bicycling pathways should be pro-
vided in many areas. The Bay and its shore-
line offer particularly important opportunities
for recreational development in urban areas
where large concentrations of people now
live close to the water but are shut off from
it. Highest priority should be given to recre-
ational development in these areas, as an
important means of helping immediately to
relieve urban tensions.

5. Expand Airport Facilities on Land. Airports
around the Bay serve the entire Bay Area, and
future airport planning can be effective only on
a regional basis. The Bay provides an open
area for aircraft to take off and land without
having to fly over densely populated areas,
and this is an excellent use of the water. But
terminals and other airport facilities should
be on existing land wherever feasible. Future
airport development should be based on a
regional airport plan, which should be pre-
pared as soon as possible by a governmental
agency with regionwide responsibilities for
transportation planning. Studies leading to
this airport plan should evaluate all reason-
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able alternatives for meeting the Bay Area's
growing need for aviation facilities, and should
specifically evaluate the needs of commercial,
military, and general (small plane) aviation.
Airport expansion or construction on Bay fill
should be permitted only if no feasible alterna-
tives are available.

6. Maintain Wildlife Refuges in Diked Historic
Baylands. Prime wildlife refuges in diked-off
areas around the Bay should be maintained
and several major additions should be made
to the existing refuge system.

7. Encourage Private Shoreline Development.
Private investment in shoreline development
should be vigorously encouraged. For exam-
ple, shoreline areas can be developed in
many places for attractive, water-oriented
housing.

The Commission

The San Francisco Bay Conservation and
Development Commission consists of 27 mem-
bers who represent various interests in the Bay,
including federal, state, regional, and local gov-
ernments and the public of the San Francisco Bay
region. Seven public representatives, required to
be residents of the San Francisco Bay area,
are appointed: five by the Governor; one by the
Senate Committee on Rules; and one by the
Speaker of the Assembly. All are subject to con-
firmation by the California Senate. The Chairman
and Vice-Chairman are selected by the Governor
from the five public members subject to his or her
appointment. Local governments in the Bay region
are represented by one Commissioner from each
Board of Supervisors in the nine counties and by
four representatives of bayside cities appointed
by the Association of Bay Area Governments.
State representatives on the Commission are
appointed from the staffs of the Department of
Business and Transportation, the Resources
Agency, and the Department of Finance, and
from either the State Lands Commission or the
State Lands Commission staff. One member of
the San Francisco Bay Regional Water Quality
Control Board is appointed by that Board to serve
on the Commission. One Commissioner repre-
sents the U.S. Army Corps of Engineers and one
the U.S. Environmental Protection Agency. Each
Commissioner has an alternate representative
designated to attend meetings and vote in his or
her absence.



In addition to the regular Commission repre-
sentation described above, two members of the
California Legislature, one senator and one mem-
ber of the assembly, are appointed to meet with
the Commission and participate in its activities to
the extent such participation is not inconsistent
with their duties as legislators.

Scope Of Authority

Protection of the Bay and enhancement of its
shoreline are inseparable parts of the Bay Plan.
Clearly what happens to the shoreline helps
determine what happens to the Bay; if, for exam-
ple, the relatively few shoreline areas suitable
for water-oriented industry are used for housing,
pressures will develop to provide new industrial
land by filling the Bay. Therefore, in the public
interest, the Commission is authorized to control
both: (1) Bay filling and dredging, and (2) Bay-
related shoreline development.

Carrying out the Bay Plan

As required by the McAteer-Petris Act, the
San Francisco Bay Plan was submitted to the
Legislature and the Governor of California in
1969. During the legislative session that year, revi-
sions were enacted into the McAteer-Petris Act
designating the San Francisco Bay Conservation
and Development Commission as the permanent
agency responsible for carrying out the Bay Plan.
The 1969 revisions to the Act further specified
the area and scope of the Commission's authority
and established the permit system for the regula-
tion of the Bay and shoreline.

Area Of Jurisdiction

The area over which the Commission has juris-
diction for the purpose of carrying out the controls
described above is defined in the McAteer-Petris
Act and includes:

1. San Francisco Bay, being all areas that are
subject to tidal action from the south end of
the Bay to the Golden Gate (Point Bonita-
Point Lobos) and to the Sacramento River
line (a line between Stake Point and Simmons
Point, extended northeasterly to the mouth of
Marshall Cut), including all sloughs, and spe-
cifically, the marshlands lying between mean
high tide and five feet above mean sea level;

tidelands (land lying between mean high tide
and mean low tide); and submerged lands
(land lying below mean low tide).

. A shoreline band consisting of all terri-

tory located between the shoreline of San
Francisco Bay as defined in 1. of this section
and a line 100 feet landward of and paral-
lel with that line, but excluding any portions
of such territory which are included in 1.,
3., and 4. of this section; provided that the
Commission may, by resolution, exclude from
its area of jurisdiction any area within the
shoreline band that it finds and declares is of
no regional importance to the Bay.

. Salt ponds consisting of all areas which

have been diked off from the Bay and have
been used during the three years immediately
preceding November 11, 1969 for the solar
evaporation of Bay water in the course of salt
production.

. Managed wetlands consisting of all areas

which have been diked off from the Bay and
have been maintained during the three years
immediately preceding November 11, 1969 as
a duck hunting preserve, game refuge, or for
agriculture.

. Certain waterways (in addition to areas

included within 1.) consisting of all areas
that are subject to tidal action, including
submerged lands, tidelands, and marshlands
up to five feet above mean sea level, on, or
tributary to, the listed portions of the following
waterways:

a. Plummer Creek in Alameda County, to the
eastern limit of the salt ponds.

b. Coyote Creek (and branches) in Alameda
and Santa Clara Counties, to the eastern-
most point of Newby Island.

c. Redwood Creek in San Mateo County, to
its confluence with Smith Slough.

d. Tolay Creek in Sonoma County, to the
northerly line of Sears Point Road (State
Highway 37).

e. Petaluma River in Marin and Sonoma
Counties, to its confluence with Adobe
Creek and San Antonio Creek to the
easterly line of the Northwestern Pacific
Railroad right-of-way.
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f. Napa River, to the northernmost point of
Bull Island.

g. Sonoma Creek, to its confluence with
Second Napa Slough.

h. Corte Madera Creek in Marin County, to
the downstream end of the concrete chan-
nel on Corte Madera Creek which is locat-
ed at the U.S. Army Corps of Engineers
Station No. 318 50 on the Corte Madera
Creek Flood Control Project.

Where necessary, particular portions of the
Commission's jurisdiction may be further clarified
by the Commission's regulations.

Developing the Bay and Shoreline
to Their Highest Potential

In addition to the controls over filling and dredg-
ing in the Bay, the Commission has limited con-
trol over the Bay shoreline as specified in the
McAteer-Petris Act. Such limited shoreline juris-
diction is necessary to reduce pressures for Bay
filling that would result from poor use of available
shoreline land, and to assure that public access
to the Bay is provided wherever feasible. The
Commission's shoreline jurisdiction, as defined
in the McAteer-Petris Act, consists of the area
between the Bay shoreline, as defined in the Act,
and a line 100 feet landward of and parallel to the
shoreline. The Act further specifies that certain
water-oriented land uses should be permitted
on the shoreline, including ports, water-related
industries, airports, wildlife refuges, water-orient-
ed recreation and public assembly, desalinization
plants, and power plants requiring large amounts
of water for cooling purposes. Priority use areas
designated for such uses in the Bay Plan are to
be reserved for them in order to minimize the
need for future filling in the Bay for such uses.
Within the 100-foot shoreline jurisdiction but out-
side of the areas designated for priority uses, the
Commission may deny an application for a permit
for a proposed project only on the grounds that
the project fails to provide maximum feasible pub-
lic access, consistent with the proposed project,
to the Bay and the shoreline.

The Commission also has, under the McAteer-
Petris Act, limited jurisdiction over salt ponds and
managed wetlands.
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Permits for Bay Filling and Dredging. Bay
filling (including placement of piers, pilings,
and floating structures moored in the Bay
for extended periods of time) and dredging
are controlled through the permit system
established by the McAteer-Petris Act. The
Commission is empowered to grant or deny
permits for all Bay filling or dredging in accor-
dance with the provisions of the McAteer-
Petris Act and the standards in the Bay Plan.
Any person or governmental agency wishing
to place fill or to dredge is required to obtain
a permit before proceeding with fill or dredg-
ing. For purposes of this Plan, fill is defined to
include earth or any other substance or mate-
rial placed in the Bay, including piers, pilings,
and floating structures moored in the Bay for
extended periods. Public hearings must be
held on all permit applications except those of
a minor nature.

Permit Procedures for Shoreline
Development. The permit system for control-
ling development within the Commission's
shoreline jurisdiction is essentially the same
as the system established for the control of
filling and dredging in the Bay. Any public
agency or private owner holding shoreline
lands is required to obtain a permit from the
Commission before proceeding with devel-
opment. Permits may be granted or denied
only after public hearings (except for emer-
gency or minor repairs or minor improve-
ments which may be granted by the Executive
Director) and after the process for review and
comment by the city or county has been com-
pleted.

Purposes for Which a Permit for
Shoreline Development May Be Issued.
The Commission should approve a permit for
shoreline development if the agency specifi-
cally determines that the proposed project is in
accordance with the standards listed below for
(a) use of the shoreline, (b) provision of public
access, and (c) advisory review of appear-
ance.

a. Use of Shoreline

(1) Priority Uses. The Commission has
designated on the Plan maps those
areas which should be reserved for
priority land uses on the Bay shoreline.
Within those areas, in accordance
with provisions of the McAteer-Petris



Act, the Commission has set and
described the specific boundaries of
the 100-foot shoreline band within
which it is authorized to grant or deny
permits for shoreline development.
Permits for development within the
priority boundary areas of the 100-foot
shoreline band should be granted or
denied based on the appropriate Bay
Plan development policies:

(a) Ports

(b) Water-related Industry

(c) Water-oriented Recreation
(d) Airports

(e) Wildlife Refuges

(2) All Other Shoreline Areas should be
used in any manner that would not
adversely affect enjoyment of the Bay
and shoreline by residents, employ-
ees, and visitors within the area itself
or within adjacent areas of the Bay
and shoreline, in accordance with the
policies for Other Uses of the Bay and
Shoreline. The McAteer-Petris Act
specifies that for areas outside the pri-
ority use boundaries, the Commission
may deny a permit application for a
proposed project only on the grounds
that the project fails to provide maxi-
mum feasible public access to the
Bay and shoreline consistent with the
project.

b. Uses of Salt Ponds and Other Managed
Wetlands. Salt Ponds and Other Managed
Wetlands

c. Public Access. The Commission should
ensure that each new shoreline develop-
ment increases public access to the Bay
to the maximum extent feasible, in accor-
dance with the policies for Public Access
to the Bay.

d. Appearance. The Commission has
appointed a Design Review Board made
up of representatives of the design profes-
sions including architecture, landscape
architecture, and engineering. The Board
reviews and makes recommendations to
the Commission on the appearance and

4.

design of proposed projects, evaluating
them in light of the policies for Appearance,
Design, and Scenic Views. Its recommen-
dations are advisory only and are not of
themselves grounds for denying a permit.

Inland Advisory Role. Outside the area of
the Commission's jurisdiction where permits
for development from the Commission are not
required, the McAteer-Petris Act specifies that
the provisions of the Bay Plan pertaining to
such areas are advisory only.

Regional Development Policies. Many
regional matters, such as air pollution control,
regulation of water quality, planning and con-
struction of waste disposal facilities, airport
development, and regional transportation, are
directly related to the future of the Bay. Some
of these regional matters are now within the
jurisdiction of state and regional agencies, but
others are not now being dealt with at all on a
regional basis. Some or all of these regional
matters could be made the responsibility of a
limited regional government, which would in
addition carry out the Bay Plan, but obviously
they could not be made the responsibility of
a single-purpose Bay agency. In any event,
however, it is essential that many regional pol-
icies directly related to the Bay be carried out
if the Bay Plan is to be effective. For example:

a. Water quality should be maintained in
accordance with the policies on Water
Quality.

b. Port planning and development should be
carried out in accordance with the policies
on Ports.

c. Airport planning and development should
be carried out in accordance with the poli-
cies on Airports.

d. Views from vista points and from public
roads should be protected and scenic
roads and trails should be built in accor-
dance with the policies on Appearance,
Design, and Scenic Views.

e. Inland industrial sites should be provided
in accordance with the policies on Water-
Related Industry.

Permits are granted or denied only after public
hearings (except for permits for emergency or
minor repairs to existing installations or minor
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improvements as provided in the Commission's
regulations, which may be approved by the
Executive Director) and only after the city or
county having jurisdiction over the area of the
proposed project has made its views known to the
Commission (or has failed to do so within 90 days
after notification). The McAteer-Petris Act requires
the Commission to take action on a permit mat-
ter within 90 days after it has received and filed
an application from the applicant, and requires
that an applicant must obtain all local discretion-
ary approvals before the Commission can file an
application. These and other requirements and
procedures for permit processing are specified in
the McAteer-Petris Act (Title 7.2 of the California
Government Code) and in the Commission's
regulations (Title 14, Division 5 of the California
Administrative Code).

Applying and Amending the Bay
Plan

The McAteer-Petris Act specifies that the
Commission may make amendments or other
changes to all or any part of the Bay Plan con-
sistent with provisions of the Act. The Act further
directs that in exercising its power to grant or
deny permit applications the Commission shall
do so in conformity with the provisions of both the
McAteer-Petris Act and the San Francisco Bay
Plan. Thus, the Commission is directed to carry
out the Bay Plan, i.e., to guide the development of
the Bay and shoreline in accordance with the Bay
Plan policies and Bay Plan maps.

Because the policies and maps are necessarily
general in nature, the Commission, as indicated
above, is authorized to clarify, interpret, and apply
them as necessary. The Commission is empow-
ered to issue regulations containing more detailed
standards and procedures based on the Plan
policies, to assist in preparation of specific plans
for shoreline areas, and to publish information to
assist planners, architects, and engineers in the
design of projects affecting the Bay.

In those instances where it is desirable to amplify
and to apply Bay Plan maps, recommendations,
and policies to specific shoreline areas, the
Commission should do so through a special area
plan. These plans should be separate documents
and should be referred to on the appropriate Bay
Plan maps. In all cases, special area plans should
be read in conjunction with the provisions of both
the Bay Plan and the McAteer-Petris Act.

San Francisco Bay Plan
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In amending the Bay Plan policies and maps or
making other changes in the Plan, the Commission
acts in accordance with the provisions of the
McAteer-Petris Act, including:

1. The Commission is directed to make continu-
ing studies of any matters related to the Bay
that, in the Commission's judgment, are nec-
essary to keep the Bay Plan policies and Bay
Plan maps up to date.

2. The Commission is required to conduct a pub-
lic hearing on any proposal to change the Bay
Plan policies or the Bay Plan maps.

3. The Commission may amend the Bay Plan
policies upon the affirmative vote of two-thirds
of the members of the Commission, such vote
not to be taken less than 90 days following
public notice of the hearing on the proposed
policy amendment. The Commission may
make nonpolicy amendments to the Bay Plan
maps upon the affirmative vote of a majority
of the Commission, such vote to be taken not
less than 30 days following notice of the hear-
ing on the proposed change.

Special area plans, as described above, are
subject to the same procedures for public notice,
hearing, and voting as other amendments or
changes in the Bay Plan policies and maps.
Special area plans that have been adopted by
the Commission and are specified by area on the
appropriate Bay Plan maps.

The Suisun Marsh Protection Plan was adopted
by the Commission in 1976 and submitted to the
Legislature and the Governor as required under
provisions of the Nejedly-Bagley-Z'berg Suisun
Marsh Preservation Act of 1974. The Suisun
Marsh Protection Plan has as its objectives the
preservation and enhancement of the quality and
diversity of the 85,000-acre aquatic and wildlife
habitats of the area and to assure retention of
upland areas adjacent to the Marsh in uses com-
patible with its protection. The Protection Plan
was designed to be a more specific application of
the general, regional policies of the San Francisco
Bay Plan and to supplement such policies where
appropriate because of the unique character-
istics of the Suisun Marsh. The Suisun Marsh
Preservation Act of 1977 established primary
and secondary management areas and directed
the establishment of procedures for carrying out
provisions of the Plan and the Act in those areas.
The Act specifies that appropriate policies of the



San Francisco Bay Plan and the Suisun Marsh
Protection Plan shall apply to the Commission's
area of jurisdiction and that if a conflict occurs
between the two Plans the policies of the Suisun
Marsh Protection Plan shall control. References
to the Suisun Marsh Protection Plan are noted on
the appropriate Bay Plan maps.

Coastal Zone Management
Program For the San Francisco
Bay Segment of the California
Coastal Zone

The federal Coastal Zone Management Act of
1972, as amended, is a voluntary law enacted
to encourage coastal states and territories to
develop and implement programs to manage
the nation's coastal resources. The Commission
was one of the first agencies to participate
in the federal program. In February 1977, the
U.S. Department of Commerce approved the
Commission's coastal management program for
the San Francisco Bay segment of the California
coastal zone. The Commission's coastal manage-
ment program is based on the provisions and poli-
cies of the McAteer-Petris Act, the Suisun Marsh
Preservation Act of 1977, the San Francisco Bay
Plan, the Suisun Marsh Protection Plan, and the
Commission's administrative regulations.

Under the Coastal Zone Management Act, federal
agencies are generally required to carry out their
activities and programs in a manner "consistent"
with the Commission's coastal management pro-
gram. To implement this provision, federal agen-
cies make "consistency determinations" on their
proposed activities, and applicants for federal
permits, licenses, other authorization, or federal
financial assistance make "consistency certifica-
tions." The Commission then has the opportunity
to review the consistency determinations and cer-
tifications and to either concur with them or object
to them. The Commission's decisions on federal
consistency matters are governed by the provi-
sions of the Coastal Zone Management Act and
the Department of Commerce regulations. Four
different and distinct consistency requirements
exist, each applying to a different kind of situation.

1. A federal activity that directly affects land or
water uses within the coastal zone must be
consistent to the maximum extent practicable
with the coastal management program.

2. A federal development project located within
the coastal zone must be consistent to the
maximum extent practicable with the coastal
management program.

3. Aproject that affects land or water uses locat-
ed within the coastal zone and that requires
a federal permit, license, or other authoriza-
tion must comply with and be conducted in a
manner that is fully consistent with the coastal
management program.

4. A state or local project that affects land or
water uses within the coastal zone and that
is supported by federal financial assistance
must comply with and be conducted in a man-
ner that is fully consistent with the coastal
management program.

Within the Commission's areas of concern, the
coastal zone consists of all areas located within
the Commission's permit jurisdiction except those
lands that the federal government owns, leases,
holds in trust, or over which the federal govern-
ment has sole discretion.

If the Commission objects to a consistency deter-
mination under 1 or 2 above, the federal agency
can still proceed with the activity if it determines
that the proposed project is "consistent to the
maximum extent practicable" with the coastal
management program. The Commission can
appeal that decision to the courts or can request
the Secretary of Commerce to mediate its dis-
pute with the federal agency. In contrast, if the
Commission objects to a consistency certifica-
tion under 3 or 4 above, the activity cannot pro-
ceed. The project sponsor can, however, appeal
the Commission's objection to the Secretary of
Commerce. If the Secretary finds that the activ-
ity would be consistent with the objectives of the
Coastal Zone Management Act, or necessary for
national security, the Secretary can authorize the
activity despite the Commission's objection.

The Commission considers consistency deter-
minations and certifications in the same manner
it considers permit applications. Consistency
concurrence or objection occurs only after public
hearings (except for consistency determinations
or certifications for emergency or minor repairs
to existing installations or minor improvements
as provided in the Commission's regulations
and which may be approved by the Executive
Director). The Commission must take action on a
consistency determination matter within 45 days
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after it has received the federal agency deter-
mination, unless the federal agency agrees to a
time extension. Consistency certifications must
be acted upon within six months.

Terms

As used in this Plan, San Francisco Bay means
all the open water and slough areas from the
Golden Gate and the southern end of the Bay to
the eastern end of Suisun Bay and Montezuma
Slough (a line between Stake Point and Simmons
Point, extended northeasterly to the mouth of
Marshall Cut), including submerged lands (which
are always under water), tidelands (which are
covered and uncovered by the daily tides), and
marshlands (which are between mean high tide
and five feet above mean sea level).

As used in this Plan, shoreline areas or shore-
line lands are the uplands bordering the Bay.

As used in this Plan, salt ponds are areas diked
off from the Bay and used for making salt by
solar evaporation, and managed wetlands are
marshes diked off from the Bay and managed as
wildfowl habitat (generally under the ownership of
duck-hunting clubs).

As used in this Plan, Commission and BCDC
refer to the San Francisco Bay Conservation and
Development Commission.

As used in this Plan, should is mandatory.

Conclusion

The Bay is a single physical mechanism in
which actions affecting one part may also affect
other parts. The Bay Plan provides a formula for
developing the Bay and shoreline to their highest
potential, while protecting the Bay as an irre-
placeable natural resource.

The San Francisco Bay Conservation and
Development Commission is the agency desig-
nated to carry out the Bay Plan.

10 San Francisco Bay Plan
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Obijective 1

Protect the Bay as a great natural resource for
the benefit of present and future generations.

Objective 2

Develop the Bay and its shoreline to their highest
potential with a minimum of Bay filling.

Part Il
Objectives
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Fish, Other Aquatic Organisms
and Wildlife

Findings and Policies Concerning Fish,
Other Aquatic Organisms and Wildlife in
the Bay

Findings

a. Over the past 200 years, human actions have
had a major effect on the form and natural
functions of San Francisco Bay, resulting
in a significant decrease in the size of the
open waters of the Bay—from about 516,000
acres to 327,000 acres, an approximately 40
percent reduction—and notable changes in
populations of fish, other aquatic organisms
(e.g., crabs, shrimp, zooplankton and oysters)
and wildlife habitat types, locations, quality
and quantity. Loss or degradation of subtidal
areas, tidal flats, tidal marshes and intercon-
nected upland habitats, such as diked bay-
lands, have been key factors in the population
decline of many species of fish, other aquatic
organisms and wildlife that depend on the Bay
ecosystem for their existence.

b. At present, San Francisco Bay sustains nearly
500 species of fish, invertebrates, birds, mam-
mals, insects and amphibians. It is an essen-
tial resting place, feeding area, and wintering
ground for millions of birds on the Pacific
Flyway. Nearly half of the state’s waterfowl
and shorebirds and two-thirds of the state’s
salmon pass through the Bay during their
migrations.

c. Fish, other aquatic organisms and wildlife of
the Bay benefit humans. They provide food,
economic gain, and recreation. They are a
resource for scientific research and education.
No comprehensive estimate of the value of
fish, other aquatic organisms and wildlife for
these purposes is available, but they enhance
the intrinsic value and aesthetic appeal of the
Bay.

d. Conserving fish, other aquatic organisms and
wildlife depends, among other things, upon
availability of: (1) sufficient oxygen in the Bay
waters; (2) adequate amounts of the proper
foods; (3) sufficient areas for resting, forag-
ing and breeding; and (4) proper fresh water
inflows, temperature, salt content, water qual-
ity, and velocity of the water. Requirements

vary according to the species of fish, other
aquatic organisms and wildlife. Conservation
and restoration of these habitat components
is essential to insure for future generations the
benefit of fish, other aquatic organisms and
wildlife in the Bay.

. All parts of San Francisco Bay are important

for the perpetuation of fish, other aquatic
organisms and wildlife because any reduc-
tion of habitat reduces their numbers in some
measure.

The wildlife refuges, shown on the Bay Plan
Maps, include national wildlife refuges, state
wildlife areas and ecological reserves, as
well as other shoreline sites around the Bay
whose primary purpose is: (1) the protection
of threatened or endangered native plants,
wildlife, and aquatic organisms; (2) the pres-
ervation and enhancement of unique habitat
types or highly significant wildlife habitat; or
(3) the propagation and feeding of aquatic life
and wildlife.

. Under the California Endangered Species

Act, the Commission must assure that the
projects it permits conserve fish, other aquatic
organisms, wildlife and plants listed pursu-
ant to the Act and the Commission may not
authorize the "taking," as defined in the Act,
of certain fish, wildlife or plant species without
the authorization of the California Department
of Fish and Game. Further, under the fed-
eral Endangered Species Act and Marine
Mammal Protection Act the Commission may
not authorize a project that would result in the
"taking" of fish, other aquatic organisms and
wildlife, including marine mammals, identified
pursuant to the Acts, without the authorization
of the United States Fish and Wildlife Service
or the National Marine Fisheries Service.

. Under the federal Magnuson-Stevens Act and

the Endangered Species Act, San Francisco
Bay is considered critical habitat for cer-

Part Il
The Bay as a Resource: Findings and Policies
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tain fish species, such as Chinook salm-
on and Delta smelt, by the United States
Fish and Wildlife Service and the National
Marine Fisheries Service because the Bay
plays an essential role in their life cycles.
The Magnuson-Stevens Act requires that the
National Marine Fisheries Service provide
conservation recommendations to state agen-
cies, such as the Commission, when a pro-
posed project would have adverse impacts on
essential fish habitat.

The Baylands Ecosystem Habitat Goals
report provides a regional vision of the types,
amounts, and distribution of wetlands and
related habitats that are needed to restore and
sustain a healthy Bay ecosystem, including
the improvement of the well-being of many
plant and animal species currently at risk of
extinction.

Policies

1.

16 Ssan Francisco Bay Plan
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To assure the benefits of fish, other aquatic
organisms and wildlife for future generations,
to the greatest extent feasible, the Bay’s
tidal marshes, tidal flats, and subtidal habitat
should be conserved, restored and increased.

. Specific habitats that are needed to conserve,

increase or prevent the extinction of any
native species, species threatened or endan-
gered, species that the California Department
of Fish and Game has determined are candi-
dates for listing as endangered or threatened
under the California Endangered Species Act,
or any species that provides substantial public
benefits, should be protected, whether in the
Bay or behind dikes.

In reviewing or approving habitat restoration
programs the Commission should be guided
by the recommendations in the Baylands
Ecosystem Habitat Goals report and should,
where appropriate, provide for a diversity of
habitats to enhance opportunities for a variety
of associated native aquatic and terrestrial
plant and animal species.

4. The Commission should:

(a) Consult with the California Department
of Fish and Game and the U.S. Fish and
Wildlife Service or the National Marine
Fisheries Service whenever a proposed
project may adversely affect an endan-
gered or threatened plant, fish, other
aquatic organism or wildlife species;

(b) Not authorize projects that would result in
the "taking" of any plant, fish, other aquat-
ic organism or wildlife species listed as
endangered or threatened pursuant to the
state or federal endangered species acts,
or the federal Marine Mammal Protection
Act, or species that are candidates for
listing under the California Endangered
Species Act, unless the project applicant
has obtained the appropriate "take" autho-
rization from the U.S. Fish and Wildlife
Service, National Marine Fisheries Service
or the California Department of Fish and
Game; and

(c) Give appropriate consideration to the
recommendations of the California
Department of Fish and Game, the
National Marine Fisheries Service or the
United States Fish and Wildlife Service in
order to avoid possible adverse effects of
a proposed project on fish, other aquatic
organisms and wildlife habitat.

. The Commission may permit a minor amount

of fill or dredging in wildlife refuges, shown on
the Plan Maps, necessary to enhance fish,
other aquatic organisms and wildlife habitat or
to provide public facilities for wildlife observa-
tion, interpretation and education.

Amended April 2002



Water Quality

Findings and Policies Concerning Water
Quality in the Bay

Findings

a. Pollutants are harmful substances that, when
discharged into the environment, adversely
affect the environment's physical, chemical, or
biological properties. The San Francisco Bay
Regional Water Quality Control Board’s Water
Quality Control Plan, San Francisco Bay Basin
designates the beneficial uses of the waters of
the Bay, such as recreational boating, swim-
ming, fishing, navigation or aquatic habitat.
Pollution occurs when pollutants unreason-
ably interfere with or adversely affect one or
more of these beneficial uses. Pollutants can
be divided into two types: point sources and
nonpoint sources. Pollutants discharged from
a distinct source, such as a pipe, are referred
to as point source pollution. Other pollutant
discharges are referred to as nonpoint source
pollution because the pollution comes from
diffuse sources such as oil and grease left on
streets, and loose soil from construction sites.
Stormwater or irrigation flows across land
can transport and deposit pollutants into San
Francisco Bay or into tributaries that flow to
the Bay.

b. Water from approximately 40 percent of
California drains into San Francisco Bay car-
rying with it pollutants from point and nonpoint
sources. Up to 40,000 metric tons of at least
65 different pollutants enter the Bay annually.
The vast majority of nonpoint source pollu-
tion entering the Bay originates outside the
Commission's jurisdiction.

c. Implementation of state and federal water
pollution control programs by public agencies,
particularly the U.S. Environmental Protection
Agency, the State Water Resources Control
Board, and the San Francisco Bay Regional
Water Quality Control Board, has decreased
significantly the pollutant levels in waste dis-
charges from point sources, such as indus-
tries and sewage treatment plants, resulting
in dramatic improvements to the Bay's water
quality. However, the State Board considers
San Francisco Bay to be an impaired water-
body because certain water quality standards
are exceeded for trace metals, carcinogens
and pathogens. The greatest sources of pol-
lution are untreated urban and agricultural
runoff.

d. Much of the Bay is threatened or impaired by

combinations of different pollutants such as
trace elements, pesticides, and petrochemical
hydrocarbons. The contaminants of greatest
concern are high levels of mercury and poly-
chlorinated biphenyls (PCBs) in fish, water,
and sediment. Elevated levels of contami-
nants adversely affect water-oriented recre-
ation uses and impair Bay fish, other aquatic
organisms, and wildlife. The state has issued
health advisories recommending limits on
human consumption of fish from the Bay and
has had to close beaches because of water
pollution. The public’s use and enjoyment of
the Bay will continue to be affected as long as
the Bay's water quality is impaired.

. Pollutants are widespread and water quality

varies significantly throughout the Bay due
to the locations of waste discharge and the
capability of different parts of the Bay to dis-
perse, flush, and assimilate pollutants.

Because of increased urbanization and chang-
es in agricultural uses and practices in the Bay
Area; urban and agricultural runoff is expected
to increase substantially. Implementation of
existing controls and prevention strategies,
and the development of new controls and
strategies, can reduce nonpoint source pollu-
tion in the Bay significantly.

. The harmful effects of pollutants reaching the

Bay can be reduced by maximizing the Bay’s
capacity to assimilate, disperse, and flush pol-
lutants by maintaining and increasing: (1) the
volume and circulation of water flowing in and
out with the tides and in fresh water inflow; (2)
the rate of oxygen interchange at the surface
of the Bay; and (3) the extent and distribution
of tidal marshes.

. Tidal marshes and vegetated areas on the

shoreline help prevent the degradation of
water quality from nonpoint source pollution
by: filtering out contaminants; intercepting
runoff; transforming and storing sediment,
nutrients, and certain heavy metals; keeping
channels intact by slowing runoff; dampening
wave action; and reducing channel scour and
bank erosion. Vegetated treatment systems,
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such as constructed wetlands and other veg-
etated landscapes, can remove sediment and
other pollutants from runoff and wastewater
and can prevent pollutants from entering the
Bay and its tributaries. Wetlands that are
degraded by excessive pollutants no longer
provide important water quality benefits, often
become significant sources of pollution, and
reduce oxygen in the water, making the Bay
unsuitable for fish and other aquatic life.

The protection of the Bay ecosystem and
human health from water pollution requires a
comprehensive strategy that encompasses:
(1) preventing pollution at its source; (2) con-
trolling and reducing pollution; (3) substituting
less toxic chemicals and products in the proj-
ect development process; and (4) remediating
and cleaning up existing contaminants.

Existing programs for controlling pollution,
including stormwater management plans,
Total Maximum Daily Load implementation
plans, and construction site stormwater runoff
and erosion and sediment controls, are effec-
tive in preventing and reducing Bay pollution.

Management measures for controlling, reduc-
ing or eliminating nonpoint source pollution
include establishing best management prac-
tices, such as site planning or structural con-
trols, new technologies, project siting criteria,
and operating methods.

Impervious surfaces such as roads, parking
lots, and buildings prevent water from slowly
percolating into the ground. Water runoff can
transport pollutants such as oil, pesticides and
metals into the Bay. Grading and construction
can result in excessive sediment reaching the
Bay and its tributaries and change in hydrau-
lics. Flow alterations can negatively affect Bay
tributary streamside vegetation, riparian and
subtidal habitats and can impede the move-
ment of fish and other aquatic life.

. The discharge of pollutants from urban areas

can be controlled during site planning, con-
struction, and post-construction. New devel-
opment can be sited and designed to: (1)

prevent pollutants from reaching waterways;
(2) reduce impervious surfaces and maximize
permeability; (3) protect important natural
areas such as wetlands and riparian habitats;
(4) minimize land disturbance to reduce ero-
sion; and (5) minimize disturbance of natural
drainage features and vegetation to reduce
excessive sedimentation.

. Vegetation can help stabilize the Bay shore-

line and tributary slopes and banks and can
be used effectively to prevent or reduce
excessive erosion and sediment deposition
in the Bay. Vegetation can be used alone or
in conjunction with conventional engineering
techniques.

. The State Water Resources Control Board is

responsible for formulating and adopting state
water quality control policy pursuant to the
state Porter-Cologne Water Quality Control
Act and federal Clean Water Act. The State
Board is responsible for approving the water
quality control plans of the nine regional water
quality control boards, and establishing salin-
ity standards for the Bay and Delta to protect
the beneficial uses of these waters. The San
Francisco Bay Regional Water Quality Control
Board is charged with designating, protect-
ing, and enhancing the beneficial uses of the
waters of the San Francisco Bay Basin. The
Regional Board states the beneficial uses of
the Bay waters and the water quality objec-
tives and waste discharge standards in its
Water Quality Control Plan, San Francisco
Bay Basin, which it carries out through: Board
resolutions; planning and policy develop-
ment; adoption and enforcement of National
Pollutant Discharge Elimination System per-
mits; and of waste discharge requirements
and water quality certification of the U.S. Army
Corps of Engineers' permits, among other
programs. The State Board, Regional Board
and local governments regulate discharges
from construction sites. The Department of
Toxic Substances Control, Regional Board,
and U.S. Environmental Protection Agency
have the primary responsibility for the remedi-
ation and clean up of hazardous substances.



Policies

1.

Bay water pollution should be prevented
to the greatest extent feasible. The Bay’s
tidal marshes, tidal flats, and water surface
area and volume should be conserved and,
whenever possible, restored and increased to
protect and improve water quality. Fresh water
inflow into the Bay should be maintained at a
level adequate to protect Bay resources and
beneficial uses.

Water quality in all parts of the Bay should
be maintained at a level that will support and
promote the beneficial uses of the Bay as
identified in the San Francisco Bay Regional
Water Quality Control Board's Water Quality
Control Plan, San Francisco Bay Basin and
should be protected from all harmful or poten-
tially harmful pollutants. The policies, recom-
mendations, decisions, advice and authority
of the State Water Resources Control Board
and the Regional Board should be the basis
for carrying out the Commission's water qual-
ity responsibilities.

New projects should be sited, designed, con-
structed and maintained to prevent or, if
prevention is infeasible, to minimize the dis-
charge of pollutants into the Bay by: (a) con-
trolling pollutant sources at the project site; (b)
using construction materials that contain non-
polluting materials; and (c) applying appropri-
ate, accepted and effective best management
practices, especially where water dispersion
is poor and near shellfish beds and other sig-
nificant biotic resources.

. When approving a project in an area pol-

luted with toxic or hazardous substances, the
Commission should coordinate with appropri-
ate local, state and federal agencies to ensure
that the project will not cause harm to the
public, to Bay resources, or to the beneficial
uses of the Bay.

The Commission should support the efforts
of federal, state, and local agencies in devel-
oping nonpoint source pollution control pro-
grams.

To protect the Bay and its tributaries from
the water quality impacts of nonpoint source
pollution, new development should be sited

and designed consistent with standards in
municipal stormwater permits and state and
regional stormwater management guidelines,
where applicable, and with the protection
of Bay resources. To offset impacts from
increased impervious areas and land distur-
bances, vegetated swales, permeable pave-
ment materials, preservation of existing trees
and vegetation, planting native vegetation and
other appropriate measures should be evalu-
ated and implemented where appropriate.

. Whenever practicable, native vegetation buffer

areas should be provided as part of a project
to control pollutants from entering the Bay,
and vegetation should be substituted for rock
riprap, concrete, or other hard surface shore-
line and bank erosion control methods where
appropriate and practicable.

Amended June 2003
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Water Surface Area and
Volume

Findings and Policies Concerning Bay
Water Surface Area and Volume

Findings

a. Dissolved oxygen is needed to support marine

20 san Francisco Bay Plan
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life and to help break down pollutants in the
water. The amount of oxygen in the Bay is
largely determined by the surface area of the
Bay because primary sources of oxygen are:
(1) churning waves that trap oxygen from
the air; (2)-the water surface, which absorbs
oxygen from the air; and (3) the exposed mud-
flats, which both produce and absorb oxygen
while the tide is out and transfer it to the water
when the tide comes in.

Water circulation might be greatly improved
by some of the major barrier proposals that
have been made for the Bay. But barriers
affect—for better or for worse—the appear-
ance and ecology of the Bay, sedimentation,
flood control, and existing and proposed uses
of the shores of the Bay. They are also very
costly. For all barrier proposals fully evaluated
thus far, disadvantages outweigh advantages.

About 40 percent of the original surface area
of the Bay has been diked off or filled in since
1850. Because this has involved some of the
most effective oxygenation areas, the ability of
the Bay to take up oxygen has been sharply
reduced.

The dissolved oxygen that is absorbed at the
Bay surface or from the mudflats must be
transmitted to the deeper waters by mixing
of the water. The necessary mixing is accom-
plished by tidal interchange, by fresh water
inflow from tributaries, and by circulation
resulting from wind action upon the surface of
the Bay. The strength of tidal flow and water
circulation are greatly affected by the shape of
the Bay bottom and the shoreline; fills, dikes,
and piers can speed or retard water circula-
tion, depending upon both the water circula-
tion pattern in the affected area and the shape
of the fill, dike, or pier.

Policies

1.

The surface area of the Bay and the total
volume of water should be kept as large as
possible in order to maximize active oxygen
interchange, vigorous circulation, and effec-
tive tidal action. Filling and diking that reduce
surface area and water volume should there-
fore be allowed only for purposes providing
substantial public benefits and only if there is
no reasonable alternative.

Water circulation in the Bay should be main-
tained, and improved as much as possible.
Any proposed fills, dikes, or piers should
be thoroughly evaluated to determine their
effects upon water circulation and then modi-
fied as necessary to improve circulation or at
least to minimize any harmful effects.

Because further study is needed before any
barrier proposal to improve water circulation
can be considered acceptable, the Bay Plan
does not include any barriers. Before any
proposal for a barrier is adopted in the future,
the Commission will be required to replan all
of the affected shoreline and water area.



Tidal Marshes and Tidal Flats

Findings and Policies Concerning Tidal
Marshes and Tidal Flats Around the Bay

Findings

a. San Francisco Bay is comprised of a diversity
of habitats. These habitats were formed and
are sustained by the global forces of climate
and sea level change, as well as the more
local effects of topography; the ebb and flow
of the daily tides; the volume, timing and loca-
tion of fresh water inflow; and the availability
and types of sediments on the bottom of the
Bay and suspended in the water column. Bay
habitats include subtidal areas, tidal flats,
and tidal marsh; Bay-related habitats include
diked baylands, such as salt ponds, managed
marsh and agricultural baylands. Plants and
animals require a variety of habitats to sur-
vive. For example, topsmelt (a fish species)
utilize the shallow, protected sloughs of tidal
marshes of the Bay, as well as open water
during different times in their life cycle and
daily feeding routine. The topsmelt is also
food for many species of birds that inhabit the
tidal marshes and upland areas surrounding
the Bay.

b. San Francisco Bay is a substantial part of
the largest estuary along the Pacific shore
of North and South America and is a natural
resource of incalculable value. An estuary is a
partially enclosed body of water formed where
fresh water from rivers and streams meet and
mix with salt water carried in from the ocean
by the daily tides. Estuaries are places of tran-
sition that provide rich and diverse habitats for
aquatic and upland plants and animals. The
sheltered waters of estuaries support unique
communities of plants and animals specially
adapted for life in the region where rivers
meet the coast. Estuaries provide ideal spots
for migratory birds to rest and feed during their
journeys and many species of fish and shell-
fish rely on the sheltered waters of estuaries
as protected places to spawn.

c. Wetlands are transitional areas between
upland and aquatic systems where the water
table is usually at or near the surface or the
land is covered by shallow water. Examples
of wetland habitats associated with the Bay
include tidal flats, tidal marshes, lagoons,
managed wetlands, agricultural baylands,
salt ponds, wastewater treatment ponds, and
riparian forests.

d. Wetlands can alter and moderate flood flows,

recharge groundwater, maintain stream flows,
reduce and prevent shoreline erosion by mini-
mizing wave energy, and improve water qual-
ity by filtering surface runoff from surrounding
lands. In addition, they trap sediments, there-
by reducing the amount deposited in chan-
nels. Wetland plants help absorb available
nitrogen, atmospheric sulfur, carbon dioxide
and methane. Wetlands also are important
habitat for the Bay’s aquatic and upland plant
and animal populations, serve as a primary
link in the ecosystem’s food chain, ensure
the continued diversity of plant and animal
communities, are an essential feeding and
resting place for migratory birds on the Pacific
Flyway, and provide needed and important
open space and recreational opportunities in
the Bay Area.

. A transition zone or "ecotone" is an environ-

ment that blends the habitat of plants and
animals from each of the bordering habi-
tats—such as tidal marsh and oak woodlands.
Transition zones are important elements of
wetland habitats. Around the Bay these zones
contain a rich mixture of vegetation types,
including many of the Bay’s rare plants, and
they provide food, shelter and high-tide refugia
for wildlife, including the salt marsh harvest
mouse and California black rail.

Over 137,000 acres of the Bay, its tidal marsh-
es and tidal flats, have been diked from tidal
action and include managed wetlands, agri-
cultural baylands, salt ponds and wastewater
treatment ponds. These habitats possess a
particular importance in replacing habitat val-
ues lost with the elimination of the majority of
the Bay’s historic tidal marsh habitat, which
may include: (1) providing high tide refuge and
foraging habitat for species such as shorebirds
and the salt marsh harvest mouse; (2) acting
as a buffer between remaining tidal marshes,
tidal flats and upland uses; (3) creating cor-
ridors for wildlife movement between upland
habitats and the Bay; (4) retaining stormwater
runoff and flood water; (5) filtering sediments
and pollutants from stormwater flowing to the
Bay; and (6) providing opportunities for rec-
reation, research and education. Diked agri-
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cultural baylands, salt ponds and managed
wetlands also offer the greatest opportunity to
restore large parts of the Bay to tidal action.

The Baylands Ecosystem Habitat Goals
report provides a regional vision of the types,
amounts, and distribution of wetlands and
related habitats that are needed to restore
and sustain a healthy Bay ecosystem, includ-
ing restoration of 65,000 acres of tidal marsh.
These recommendations were based on
conditions of tidal inundation, salinity, and
sedimentation in the 1990s. While achiev-
ing the regional vision would help promote a
healthy, resilient Bay ecosystem, global cli-
mate change and sea level rise are expected
to alter ecosystem processes in ways that
may require new, regional targets for types,
amounts, and distribution of habitats.

Tidal marshes, which include brackish and
salt marshes, are vegetated wetlands subject
to tidal action that occur throughout much of
the Bay extending from approximately Mean
Sea Level to the maximum height of the tides.
Established tidal marshes provide an essen-
tial and complex habitat for many species of
fish, other aquatic organisms and wildlife. In
the early 1800s, before diking and filling had
begun, tidal marshes covered some 190,000
acres on the fringes of the Bay. Tidal marsh
bordering the Bay now totals approximately
40,000 acres—a loss of approximately 80
percent of the Bay’s historic tidal marshes.

Tidal marshes are an interconnected
and essential part of the Bay's food web.
Decomposed plant and animal material and
seeds from tidal marshes wash onto sur-
rounding tidal flats and into subtidal areas,
providing food for numerous animals, such as
the Northern pintail. In addition, tidal marshes
provide habitat for insects, crabs and small
fish, which in turn, are food for larger animals,
such as the salt marsh song sparrow, harbor
seal and great blue heron. Diking and filling
have fragmented the remaining tidal marshes,
degrading the quality of habitat and resulting
in a loss of species and an altered community
structure.

Tidal flats occur from the elevation of the low-
est tides to approximately Mean Sea Level

and include mudflats, sandflats and shellflats.
Mudflats comprise the largest area of tidal
flat areas and support an extensive commu-
nity of invertebrate aquatic organisms, e.g.,
diatoms, worms and shellfish, fish that feed
during higher tides, and plants such as algae
and occasionally eelgrass. Shorebirds feed
on tidal flats. Few mammals, however, inhabit
tidal flats, the harbor seal being the most
notable exception. Historically, around 50,000
acres of tidal flats occurred around the mar-
gins of the Bay; approximately 29,000 acres
remain—a reduction of over 40 percent.

. Landward marsh migration may be necessary

to sustain marsh acreage around the Bay as
sea level rises. As sea level rises, high-energy
waves erode inorganic mud from tidal flats
and deposit that sediment onto adjacent tidal
marshes. Marshes trap sediment and con-
tribute additional material to the marsh plain
as decaying plant matter accumulates. Tidal
habitats respond to sea level rise by moving
landward, a process referred to as transgres-
sion or migration. Low sedimentation rates,
natural topography, development, and shore-
line protection can block wetland migration.

Sedimentation is an essential factor in the
creation, maintenance and growth of tidal
marsh and tidal flat habitat. Scientists study-
ing the Bay have observed that the volume
of sediment entering the Bay annually from
the Sacramento and San Joaquin Delta is
declining. As a result, the importance of sedi-
ment from local watersheds as a source of
sedimentation in tidal marshes is increasing.
As sea level rise accelerates, the erosion of
tidal flats may also accelerate, thus potentially
exacerbating shoreline erosion and adversely
affecting the ecosystem and the sustain-
ability of ecosystem restoration projects. An
adequate supply of sediment is necessary to
ensure resilience of the Bay ecosystem as
sea level rise accelerates.

. Human actions, such as dredging, dispos-

al, ecosystem restoration, and watershed
management, can affect the distribution and
amount of sediment available to sustain and
restore wetlands. Research on Bay sediment
transport processes is needed to understand
the volume of sediment available to wetlands,



including sediment imported to and exported
from the Bay. Monitoring of these processes
can inform management efforts to maintain an
adequate supply of sediment for wetlands.

. Buffers are areas established adjacent to
a habitat to reduce the adverse impacts of
surrounding land use and activities. Buffers
also minimize additional loss of habitat from
shoreline erosion resulting from accelerated
sea level rise and allow tidal habitats to move
landward. Buffer areas may be important for
achieving the regional goals for the types,
amounts, and distribution of habitats in the
Baylands Ecosystem Habitat Goals report or
future updates to these targets.

. Plant and animal species not present in San
Francisco Bay prior to European contact in the
late 18th century, known as non-native spe-
cies, which thrive and reproduce outside of
their natural range have made vast ecological
alterations to the Bay and have contributed
to the serious reduction of native populations
of certain plants and animals through: (1)
predation; (2) competition for food, habitat,
and other necessities; (3) disturbance of
habitat; (4) displacement; or (5) hybridiza-
tion. Many non-native species enter the Bay
from commercial ship ballast water that is
discharged into the Bay. Approximately 170
species have invaded the Bay since 1850,
and possibly an additional 115 species have
been deliberately introduced. By 2001, over
1,200 acres of recently restored tidal marshes
have been invaded by introduced cordgrass
species, such as salt meadow cordgrass,
dense-flowered cordgrass, English cordgrass
and smooth cordgrass. At present an average
of one new non-native species establishes
itself in the Bay every 14 weeks. Control or
eradication is a critical step in reducing the
harm associated with non-native species.

. Fill material, such as rock and sediments
dredged from the Bay, can enhance or ben-
eficially contribute to the restoration of tidal
marsh and tidal flat habitat by: (1) raising
areas diked from the Bay to an elevation that
will help accelerate establishment of tidal
marsh; and (2) establishing or re-creating rare
Bay habitat types.

Policies

1.

Tidal marshes and tidal flats should be con-
served to the fullest possible extent. Filling,
diking, and dredging projects that would sub-
stantially harm tidal marshes or tidal flats
should be allowed only for purposes that
provide substantial public benefits and only if
there is no feasible alternative.

Any proposed filling, diking, or dredging proj-
ect should be thoroughly evaluated to deter-
mine the effect of the project on tidal marshes
and tidal flats, and designed to minimize, and
if feasible, avoid any harmful effects.

Projects should be sited and designed to
avoid, or if avoidance is infeasible, minimize
adverse impacts on any transition zone pres-
ent between tidal and upland habitats. Where
a transition zone does not exist and it is fea-
sible and ecologically appropriate, shoreline
projects should be designed to provide a tran-
sition zone between tidal and upland habitats.

Where feasible, former tidal marshes and tidal
flats that have been diked from the Bay should
be restored to tidal action in order to replace
lost historic wetlands or should be managed
to provide important Bay habitat functions,
such as resting, foraging and breeding habitat
for fish, other aquatic organisms and wildlife.
As recommended in the Baylands Ecosystem
Habitat Goals report, around 65,000 acres of
areas diked from the Bay should be restored
to tidal action to maintain a healthy Bay eco-
system on a regional scale. Regional ecosys-
tem targets should be updated periodically to
guide conservation, restoration, and manage-
ment efforts that result in a Bay ecosystem
resilient to climate change and sea level rise.
Further, local government land use and tax
policies should not lead to the conversion of
these restorable lands to uses that would pre-
clude or deter potential restoration. The public
should make every effort to acquire these
lands for the purpose of habitat restoration
and wetland migration.

The Commission should support comprehen-
sive Bay sediment research and monitoring
to understand sediment processes necessary
to sustain and restore wetlands. Monitoring
methods should be updated periodically
based on current scientific information.
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6. Any ecosystem restoration project should

include clear and specific long-term and short-
term biological and physical goals, and suc-
cess criteria, and a monitoring program to
assess the sustainability of the project. Design
and evaluation of the project should include
an analysis of: (a) how the system’s adaptive
capacity can be enhanced so that it is resilient
to sea level rise and climate change; (b) the
impact of the project on the Bay’s sediment
budget; (c) localized sediment erosion and
accretion; (d) the role of tidal flows; (e) poten-
tial invasive species introduction, spread, and
their control; (f) rates of colonization by veg-
etation; (g) the expected use of the site by
fish, other aquatic organisms and wildlife; (h)
an appropriate buffer, where feasible, between
shoreline development and habitats to protect
wildlife and provide space for marsh migration
as sea level rises; and (i) site characterization.
If success criteria are not met, appropriate
adaptive measures should be taken.

The Commission should continue to support
and encourage the expansion of scientific
information on the arrival and spread of inva-
sive plants and animals, and when feasible,
support the establishment of a regional effort
for Bay-wide eradication of specific invasive
species, such as non-native cordgrasses.

Based on scientific ecological analysis and
consultation with the relevant federal and
state resource agencies, a minor amount of
fill may be authorized to enhance or restore
fish, other aquatic organisms or wildlife habitat
if the Commission finds that no other method
of enhancement or restoration except filling is
feasible.

Amended October 2011
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Smog and Weather

Findings and Policies Concerning Effect of
the Bay on Smog and Weather

Findings

a. The Bay plays a significant role in determining

the climate of the Bay Area.

b. The waters of the Bay maintain a relatively

constant temperature, and this helps to moder-
ate extremes of heat and cold in surrounding
areas. The Bay surface provides a cool path-
way for summertime ocean winds, enabling
them to help cool areas at the “ends” of the
Bay (the Santa Clara Valley and the Carquinez
Strait areas).

. Present research indicates that filling a sub-

stantial part of the Bay—as much as 25-per-
cent—would cause: (1) higher summertime
temperatures and reduced rainfall in the Santa
Clara Valley and the Carquinez Strait-Suisun
Bay area; and (2)-increases in the frequency
and thickness of both fog and smog in the Bay
Area. Converting Bay surface to land would
increase smog-producing temperature inver-
sions in the Bay Area; in addition, the new land
would probably be used for smog-producing
concentrations of urban developments, includ-
ing automobiles.

Policies

. To the greatest extent feasible, the remaining

water volume and surface area of the Bay
should be maintained.



Shell Deposits

Findings and Policies Concerning Shell
Deposits in the Bay

Findings

a. Oyster shells are dredged from the Bay floor

Fresh Water Inflow

Findings and Policies Concerning Fresh
Water Inflow into the Bay

Findings

a. Fresh water flowing into the Bay, most of which

primarily for use as lime in the production of
cement. A small portion of the shells are used
as soil conditioner, as cattle feed, and as poul-
try grit by local poultry and egg producers.

The shell deposits are an important mineral
resource because the other principal source
of lime, limestone, is more distantly located
in Santa Clara, Santa Cruz, and San Benito
Counties to the south. Cement is expensive
to transport over great distances, so a nearby
source of lime is important to the Bay Area
economy.

Policies

1.

Filling or diking that adversely affect known
shell deposits, illustrated in Plan Map No.
8, Natural Resources of the Bay, should be
allowed only for purposes providing more pub-
lic benefit than the availability of the shells.

is from the Delta, dilutes the salt water of the
ocean flowing into the Bay through the Golden
Gate. The Bay waters thus provide a gradual
change from the salt water of the ocean to
the fresh water flows of the Sacramento and
San Joaquin Rivers. This delicate relationship
between fresh and salt water helps to deter-
mine the ability of the Bay to support a variety
of aquatic life and wildlife in and around the
Bay.

. The gradual change in the salt content of the

Bay appears necessary for the survival of
anadromous fish such as king salmon, steel-
head, striped bass, and American shad, as
they progress upstream toward their spawning
grounds, and for the survival of their finger-
lings as they descend to salt water. An abrupt
change in the salt content of Bay water would
probably end the anadromous fish runs.

. The fresh water flow from the Sacramento and

San Joaquin Rivers is an important (but not
major) source of the oxygen necessary in the
waters of the Bay to support marine life and to
abate pollution, and it assists in flushing parts
of the Bay system, particularly during peak
flows of the spring when the snows melt in the
Sierra.

. Fresh water flow into the Bay during the winter

and spring months is of particular importance
in maintaining the health of the Suisun Marsh,
the largest remaining marsh around the Bay
and a waterfowl habitat of nationwide impor-
tance.

. The fresh water flows from the Sacramento

and San Joaquin Rivers into the Delta and the
Bay have been reduced in the past by diver-
sions of federal, state, and local governments
for agricultural, industrial, and domestic uses.
Additional diversions are being sought, and
further substantial diversions could change the
salt content of Bay water and thereby adverse-
ly affect the ability of the Bay to support a great
variety of aquatic life.
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f.

In periodically reviewing existing diversions
under its reserved jurisdiction, the State Water
Resources Control Board issued Decision
1485 and the Delta Plan in 1978. The Decision
and the Delta Plan set water quality standards
for the Delta and the Suisun Marsh and
continued to reserve jurisdiction over salinity
control, fish and wildlife resources and coor-
dination of the federal and state water proj-
ects so that the standards can be reviewed
periodically. The Delta Plan noted that the
protection of historical levels of fish and wild-
life resources (1922-1967) should be the stan-
dard for future water diversions. In addition,
the Delta Plan recognized for the first time,
the State Water Resources Control Board’s
statutory responsibility to set standards for
San Francisco Bay to protect beneficial uses
of the Bay. Although the Board did not estab-
lish standards for the Bay because of a lack
of information, the Board directed that studies
be conducted to develop that information,
the Board also determined that alternative
water supplies must be found for the Suisun
Marsh and completed by 1984. Although the
Decision and the Delta Plan have certain
flaws, such as their use of “without project”
conditions as a standard at this time, and their
inability to stop the decline in the striped bass
populations, the State Board has recognized
the need to address these problems and has
begun studies to that end. It is important that
such studies be conducted expeditiously to
preserve what remains of the fishery and to
develop information about the Bay before vast
sums of money are committed to water devel-
opment projects that will reduce fresh water
inflow to the Bay in the future.

Policies

1.
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Diversions of fresh water should not reduce
the inflow into the Bay to the point of damag-
ing the oxygen content of the Bay, the flushing
of the Bay, or the ability of the Bay to support
existing wildlife.

High priority should be given to the preser-
vation of Suisun Marsh through adequate
protective measures including maintenance of
fresh water inflows.

3. The impact of diversions of fresh water inflow

into the Bay should be monitored by the
State Water Resources Control Board, which
should set standards to restore historical lev-
els (1922-1967) of fish and wildlife resources.
The Bay Commission should cooperate with
the State Board and others to ensure that
adequate fresh water inflows to protect the
Bay are made available.

Amended May 1982



Subtidal Areas

Findings and Policies Concerning Subtidal
Areas in the Bay

Findings

a. The subtidal areas of the Bay encompass the
land and water below mean low tide and are
intricately tied to tidal flats and tidal marshes
and are also linked to diked former parts of
the Bay such as salt ponds, managed wet-
lands, agricultural baylands, and adjacent
upland habitats. These areas include both
shallow and deep segments of the Bay and
are important for fish, other aquatic organ-
isms and wildlife, such as bottom-dwelling
benthic organisms, seabirds, waterfowl and
some mammals, such as harbor seals, that
move back and forth between deep and shal-
low water. The Bay’s subtidal areas also serve
as a corridor for fish, other aquatic organisms
and wildlife species moving between the
Ocean and the Delta and other local rivers
and streams entering the Bay.

b. Physical dynamics of the water column, such
as fronts (the boundary between two dis-
similar masses of water), eddies (a cur-
rent of water running contrary to the main
current), and retention zones (areas where
tidal flows slow or stop due to either fresh
water incursions or prominent bathymetric
features), affect where fish concentrate and
consequently where other species, such as
seabirds and harbor seals, feed.

c. Tidal and fresh water flows influence all parts
of the Bay and move salt, sediment, and other
substances, such as plankton, throughout
it. For example, flows over shallow subtidal
areas resuspend and deposit sediment, which
continually shapes the Bay, tidal flats and tidal
marshes, while flows through deep subtidal
areas are critical to salt transport throughout
the Bay ecosystem. In addition, many fish,
other aquatic organisms and wildlife use dif-
ferent parts of the Bay during their life cycles,
and are strongly influenced by variations in
physical processes.

d. Populations of many native fresh water and
estuarine fish, marine mammals, and birds
in the Bay, as well as certain native zoo-
plankton and phytoplankton in Suisun Marsh,
have declined due to increased pollutants,
decreased freshwater flows, loss of habitat
and an increased prominence of invasive
species.

e. The mixing zone, also referred to as the

entrapment or null zone, is centered in Suisun
Bay where less-dense, fresh water flowing
seaward out of the Delta and more-dense, salt
water flowing landward on the tides into the
Bay from the Pacific Ocean meet and mix pro-
ducing an abundance of suspended nutrients
and creating one of the Bay’s most productive
areas for fish and other aquatic organisms.
Mixing zones also occur at a smaller scale
where rivers and streams flowing into the Bay
meet tidal waters.

Some parts of the Bay are particularly impor-
tant to certain species of fish, other aquatic
organisms and wildlife due to their high native
biodiversity, productivity or scarcity (e.g., deep
water over sand shoals, the mixing zone, oys-
ter reefs, shallow and calm areas, eelgrass
beds, areas where seaweed is found, and
where tidal eddies, retention zones and fronts
concentrate prey).

. The Bay is a dynamic ecosystem influenced

by natural processes on tidal and seasonal
scales, as well as by events that occur annu-
ally or on longer-term scales. The depth and
shape of the Bay (its bathymetry) is at any
moment the result of the interacting forces
of erosion and deposition of sediment. This
natural balance has changed during the past
150 years due to such human actions as
hydraulic mining (increased sediment input),
dam construction (reduced sediment input),
water diversion, filling, diking, and dredging,
all of which have significantly altered the Bay’s
historic sedimentary processes.

. Unlike land-based habitats, the Bay’s subtidal

areas are not easily divided into habitat clas-
sification categories. However, location can
be very important. For example, fronts, strati-
fication, turbulence, wastewater input, and
fish aggregation can be quite local in nature.
Furthermore, the value of a particular subtidal
area to a species is influenced by the Bay’s
physical characteristics (including sediment
type, depth, salinity, temperature and cur-
rents), by process (such as sediment move-
ment, sand replenishment, wind and wave
action, erosion and deposition), and biological
features (including concentration of food or

San Francisco Bay Plan 27

Reprinted March 2012



linkages between habitats). Thus, although
general guidelines can be developed on a
regional scale, the evaluation of specific proj-
ects requires knowledge of local conditions.
In particular, local bathymetric features, which
may have the greatest influence on physi-
cal, chemical, or biological properties, should
receive great attention, since small changes
in bathymetry may have unexpectedly large
influences.

Major gaps in scientific knowledge exist about
the subtidal areas of the Bay due to the
dynamic nature of the system and the com-
plexity of linkages between subtidal areas and
the fish, other aquatic organisms and wildlife
which depend upon them to rest, forage and
breed.

Fill material, such as rock, oyster shells
and sediments dredged from the Bay, can
enhance or beneficially contribute to the res-
toration of subtidal habitat by: (1) creating
varied subtidal areas beneficial to aquatic
species, such as Pacific herring; (2) restoring
native oyster reefs; (3) enhancing subtidal
plant communities, such as eelgrass beds;
and (4) recreating the bathymetry of disturbed
areas, such as dredged channels.

Policies

1.
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Any proposed filling or dredging project in
a subtidal area should be thoroughly evalu-
ated to determine the local and Bay-wide
effects of the project on: (a) the possible
introduction or spread of invasive species; (b)
tidal hydrology and sediment movement; (c)
fish, other aquatic organisms and wildlife; (d)
aquatic plants; and (e) the Bay’s bathymetry.
Projects in subtidal areas should be designed
to minimize and, if feasible, avoid any harmful
effects.

Subtidal areas that are scarce in the Bay or
have an abundance and diversity of fish, other
aquatic organisms and wildlife (e.g., eelgrass
beds, sandy deep water or underwater pin-
nacles) should be conserved. Filling, changes

in use, and dredging projects in these areas
should therefore be allowed only if: (a) there
is no feasible alternative; and (b) the project
provides substantial public benefits.

. Subtidal restoration projects should be

designed to: (a) promote an abundance and
diversity of fish, other aquatic organisms and
wildlife; (b) restore rare subtidal areas; (c)
establish linkages between deep and shal-
low water and tidal and subtidal habitat in an
effort to maximize habitat values for fish, other
aquatic organisms and wildlife; or (d) expand
open water areas in an effort to make the Bay
larger.

. Any subtidal restoration project should include

clear and specific long-term and short-term
biological and physical goals, and success cri-
teria and a monitoring program to assess the
sustainability of the project. Design and evalu-
ation of the project should include an analysis
of: (a) the scientific need for the project; (b) the
effects of relative sea level rise; (c) the impact
of the project on the Bay’s sediment budget;
(d) localized sediment erosion and accretion;
(e) the role of tidal flows; (f) potential invasive
species introduction, spread and their control;
(g) rates of colonization by vegetation, where
applicable; (h) the expected use of the site by
fish, other aquatic organisms and wildlife; and
(i) characterization of and changes to local
bathymetric features. If success criteria are
not met, corrective measures should be taken.

. The Commission should continue to support

and encourage expansion of scientific infor-
mation on the Bay’s subtidal areas, including:
(a) inventory and description of the Bay’s sub-
tidal areas; (b) the relationship between the
Bay’s physical regime and biological popula-
tions; (c) sediment dynamics, including sand
transport, and wind and wave effects on sedi-
ment movement; (d) areas of the Bay used
for spawning, birthing, nesting, resting, feed-
ing, migration, among others, by fish, other
aquatic organisms and wildlife; and (e) where
and how restoration should occur.



6. Based on scientific ecological analysis and
consultation with the relevant federal and
state resource agencies, a minor amount of
fill may be authorized to enhance or restore
fish, other aquatic organisms or wildlife habitat
if the Commission finds that no other method
of enhancement or restoration except filling is
feasible.

Adopted April 2002
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Part IV
Development of the Bay and Shoreline:
Findings and Policies

Climate Change
Findings

a. Greenhouse gases naturally reside in the ognized as the best science-based sea level

earth’s atmosphere, absorb heat emitted from
the earth’s surface, and radiate heat back to
the surface causing the planet to warm. This
natural process is called the “greenhouse
effect.” Human activities since industrialization
have increased the emissions of greenhouse
gases through the burning of fossil fuels. The
accumulation of these gases in the atmo-
sphere is causing the planet to warm at an
accelerated rate.

. The future extent of global warming is uncer-
tain. It will be driven largely by future green-
house gas emissions levels, which will depend
on how global development proceeds. The
United Nations Intergovernmental Panel on
Climate Change (IPCC) developed a series
of global development scenarios and green-
house gas emissions scenarios for each
development scenario. These emissions sce-
narios have been used in global models to
develop projections of future climate, including
global surface temperature and precipitation
changes.

. Global surface temperature increases are
accelerating the rate of sea level rise world-
wide through thermal expansion of ocean
waters and melting of land-based ice (e.g., ice
sheets and glaciers). Bay water level is likely
to rise by a corresponding amount. In the last
century, sea level in the Bay rose nearly eight
inches. Current science-based projections of
global sea level rise over the next century vary
widely. Using the IPCC greenhouse gas emis-
sion scenarios, in 2010 the California Climate
Action Team (CAT) developed sea level rise
projections (relative to sea level in 2000) for
the state that range from 10 to 17 inches by
2050, 17 to 32 inches by 2070, and 31 to 69
inches at the end of the century. The CAT has
recognized that it may not be appropriate to
set definitive sea level rise projections, and,
based on a variety of factors, state agencies
may use different sea level rise projections.
Although the CAT values are generally rec-

rise projections for California, scientific uncer-
tainty remains regarding the pace and amount
of sea level rise. Moreover, melting of the
Greenland and Antarctic ice sheets may not
be reflected well in current sea level rise pro-
jections. As additional data are collected and
analyzed, sea level rise projections will likely
change over time. The National Academy of
Sciences is in the process of developing a
Sea Level Rise Assessment Report that will
address the potential impacts of sea level
rise on coastal areas throughout the United
States, including California and the Bay Area.

. Climate change will alter key factors that

contribute to shoreline flooding, including
sea level and storm frequency and intensity.
During a storm, low air pressure can cause
storm surge (a rapid rise in water level) and
increased wind and wave activity can cause
wave run up, which will be higher as sea level
rises. These storm events can be exacerbated
by El Nifio events, which generally result in
persistent low air pressure, greater rainfall,
high winds and higher sea level. The coinci-
dence of intense winter storms, extreme high
tides, and high runoff, in combination with
higher sea level, will increase the frequency
and duration of shoreline flooding long before
areas are permanently inundated by sea level
rise alone.

. Shoreline areas currently vulnerable to a

100-year flood event may be subjected to
inundation by high tides at mid-century. Much
of the developed shoreline may require new
or upgraded shoreline protection to reduce
damage from flooding. Shoreline areas that
have subsided are especially vulnerable to
sea level rise and may require more extensive
shoreline protection. The Commission, along
with other agencies such as the National
Oceanic and Atmospheric Administration, the
Federal Emergency Management Agency, the
United States Army Corps of Engineers, cit-
ies, counties, and flood control districts, is
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responsible for protecting the public and the
Bay ecosystem from flood hazards. This can
be best achieved by using a range of scien-
tifically based scenarios, including projections,
which correspond to higher rates of sea level
rise. In planning and designing projects for the
Bay shoreline, it is prudent to rely on the most
current science-based and regionally specific
projections of future sea level rise, develop
strategies and policies that can accommodate
sea level rise over a specific planning horizon
(i.e., adaptive management strategies), and
thoroughly analyze new development to deter-
mine whether it can be adapted to sea level
rise.

Natural systems and human communities are
considered to be resilient when they can absorb
and rebound from the impacts of weather
extremes or climate change and continue func-
tioning without substantial outside assistance.
Systems that are currently under stress often
have lower adaptive capacity and may be
more vulnerable or susceptible to harm from
climate change impacts. Human communities
with adaptive capacity can adjust to climate
change impacts by taking actions to reduce the
potential damages, taking advantage of new
opportunities arising from climate change, and
accommodating the impacts. Understanding
vulnerabilities to climate change is essential
for assessing climate change risks to a project,
the Bay or the shoreline. Risk is a function of
the likelihood of an impact occurring and the
consequence of that impact. Climate change
risk assessments identify and prioritize issues
that can be addressed by adaptation strate-
gies.

In the context of climate change, mitiga-
tion refers to actions taken to reduce green-
house gas emissions, and adaptation refers
to actions taken to address potential or expe-
rienced impacts of climate change that reduce
risks. Adaptation actions that protect existing
development and infrastructure can include
protecting shorelines, promoting appropriate
infill development, and designing new con-
struction to be resilient to sea level rise.
Another option is relocating structures out of
flood and inundation zones. Some actions can
integrate adaptation, mitigation, and flood pro-

tection strategies and may be cost-effective
when implemented before sea level rises. For
example, restoring tidal marshes sequesters
carbon, provides flood protection and pro-
vides habitat, and may protect lives, prop-
erty and ecosystems. Identifying appropriate
adaptation strategies requires complex policy
considerations. Implementing many adapta-
tion strategies will require action and funding
by federal, state, regional and local agencies
with planning, funding and land use decision-
making authority beyond the Commission’s
jurisdiction.

. In the context of sea level rise adaptation, it

is likely that myriad innovative approaches
will emerge, likely including financing mecha-
nisms to spread equitably the costs of protec-
tion from sea level rise, design concepts and
land management practices. Effective, inno-
vative adaptation approaches minimize public
safety risks and impacts to critical infrastruc-
ture; maximize compatibility with and integra-
tion of natural processes; are resilient over a
range of sea levels, potential flooding impacts
and storm intensities; and are adaptively
managed. Developing innovative adaptation
approaches will require financial resources,
testing and refinement to ensure that they
effectively protect the Bay ecosystem and
public safety before they are implemented
on a large scale. Developing the right mix
of approaches would best be accomplished
through a comprehensive regional adaptation
strategy developed though a process involv-
ing various stakeholders and local, regional,
state and federal agencies.

Adaptive management is a cyclic, learning-
oriented approach that is especially useful for
complex environmental systems character-
ized by high levels of uncertainty about sys-
tem processes and the potential for different
ecological, social and economic impacts from
alternative management options. Effective
adaptive management requires setting clear
and measurable objectives, collecting data,
reviewing current scientific observations,
monitoring the results of policy implementa-
tion or management actions, and integrating
this information into future actions.



The principle of sustainability embodies values
of equity, environmental and public health pro-
tection, economic vitality and safety. The goal
of sustainability is to conduct human endeav-
ors in a manner that will avoid depleting
natural resources for future generations and
producing no more than can be assimilated
through natural processes, while providing for
improvement of the human condition for all
the people of the world. Efforts to improve the
sustainability of natural systems and human
communities can improve their resilience to
climate change by increasing their adaptive
capacity.

. Shoreline development and infrastructure,
critical to public and environmental health
and the region’s economic prosperity, may be,
or may become, vulnerable to flooding from
sea level rise and storm activity. Public safety
may be compromised and personal property
and agricultural land may be damaged or lost
during floods. Important public shoreline infra-
structure and facilities, such as airports, ports,
regional transportation facilities, landfills, con-
taminated lands and wastewater treatment
facilities are at risk of flood damage that could
require costly repairs, or result in the interrup-
tion or loss of vital services or degraded water
quality. A current lack of funding to address
projected impacts from sea level rise neces-
sitates a collaborative approach with all stake-
holder groups to find strategic and innovative
solutions to advance the Bay Area’s ability to
meet environmental, public health, equity and
economic goals.

Waterfront parks, beaches, public access
sites, and the Bay Trail are particularly vulner-
able to flooding from sea level rise and storm
activity because they are located immediately
adjacent to the Bay. Flooding of, or damage
to these areas would adversely affect the
region’s quality of life, if important public
spaces and recreational opportunities are lost.

. The Bay ecosystem contains diverse and
unique plants and animals and provides many
benefits to humans. For example, tidal wet-
lands improve water quality, sequester carbon
and can provide flood protection. Tidal high

0.

marsh and adjacent ecotones are essen-
tial to many tidal marsh species, including
endangered species. Agricultural lands along
the Bay shoreline function as buffers that
can reduce the adverse impacts of nearby
land uses and activities on the Bay and tidal
marshes and can also provide habitat for ter-
restrial species. The Bay ecosystem is already
stressed by human activities that lower its
adaptive capacity, such as diversion of fresh
water inflow and loss of tidal wetlands. Climate
change will further alter the ecosystem by
inundating or eroding wetlands and ecotones,
changing sediment dynamics, altering species
composition, raising the acidity of Bay waters,
changing fresh water inflow or salinity, alter-
ing the food web, and impairing water quality,
all of which may impair the system’s ability to
rebound and function. Moreover, further loss of
tidal wetlands will increase the risk of shoreline
flooding.

Some Bay Area communities, particularly
those whose residents have low incomes,
disabilities or are elderly, may lack the resourc-
es or capacity to respond effectively to the
impacts of sea level rise and storm activity.
Financial and other assistance is needed to
achieve regional equity goals and help every-
one be part of resilient shoreline communities.

Approaches for ensuring public safety in
developed vulnerable shoreline areas through
adaptive management strategies include but
are not limited to: (1) protecting existing and
planned appropriate infill development; (2)
accommodating flooding by building or reno-
vating structures or infrastructure systems that
are resilient or adaptable over time; (3) dis-
couraging permanent new development when
adaptive management strategies cannot pro-
tect public safety; (4) allowing only new uses
that can be removed or phased out if adaptive
management strategies are not available as
inundation threats increase; and (5) over time
and where feasible and appropriate, remov-
ing existing development where public safety
cannot otherwise be ensured. Determining the
appropriate approach and financing structure
requires the weighing of various policies and
is best done through a collaborative approach
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that directly involves the affected communities
and other governmental agencies with author-
ity or jurisdiction. Some adaptive management
strategies may require action and financing on
the regional or sub-regional level across juris-
dictions.

The Association of Bay Area Governments and
the Metropolitan Transportation Commission
initiated the FOCUS program to develop a
regional strategy that promotes a more com-
pact Bay Area land use pattern. In consultation
with local governments, the FOCUS program
has identified Priority Development Areas for
infill development in the Bay Area. These
Priority Development Areas, along with other
sites, are anticipated to be key components
of the Bay Area’s Sustainable Communities
Strategy that will be adopted and periodi-
cally updated pursuant to the Sustainable
Communities and Climate Protection Act of
2008 (SB 375). One of the Commission’s
objectives in adopting climate change poli-
cies is to facilitate implementation of the
Sustainable Communities Strategy. Some
shoreline areas that are vulnerable to flooding
are already improved with public infrastructure
and private development that has regionally
significant economic, cultural or social value,
and can accommodate infill development.

g. When planning or regulating development

within areas vulnerable to flooding from sea
level rise, allowing small projects, such as
minor repairs of existing facilities, and interim
uses may be acceptable if they do not signifi-
cantly increase overall risks to public safety.

In some cases, the regional goals of encour-
aging infill development, remediating environ-
mentally degraded land, redeveloping closed
military bases and concentrating housing and
job density near transit may conflict with
the goal of minimizing flood risk by avoiding
development in low-lying areas vulnerable to
flooding. Methods to minimize this conflict,
include, but are not limited to: clustering infill
or redevelopment in low-lying areas on a por-
tion of the property to reduce the area that
must be protected; formulating an adaptation
strategy for dealing with rising sea level and
shoreline flooding with definitive goals and
an adaptive management plan for addressing
key uncertainties for the life of the project;
incorporating measures that will enhance proj-
ect resilience and sustainability; and develop-
ing a project-based financial strategy and/or
a public financing strategy, as appropriate,
to fund future flood protection for the project,
which may also protect existing nearby devel-
opment. Reconciling these different worthy



goals and taking appropriate action requires
weighing competing policy considerations and
would be best accomplished through a col-
laborative process involving diverse stake-
holders, similar to that being undertaken by
the Joint Policy Committee to develop the
Sustainable Communities Strategy.

. Some undeveloped low-lying areas that are
vulnerable to shoreline flooding contain impor-
tant habitat or provide opportunities for habi-
tat enhancement. In these areas, develop-
ment that would have regional benefits could
preclude wetland enhancement that would
also have regional benefits. Some developed
areas may be suitable for ecosystem resto-
ration, if existing development is removed
to allow the Bay to migrate inland, although
relocating communities is very costly and may
result in the displacement of neighborhoods.

There are multiple local, state, federal, and
regional government agencies with authority
over the Bay and shoreline. Local govern-
ments have broad authority over shoreline
land use, but limited resources to address
climate change adaptation. Working collab-
oratively with local governments, including
agencies with responsibility for flood protec-
tion is desirable to optimize scarce resources
and create the flexibility needed to plan amidst
a high degree of uncertainty.

. Government jurisdictional boundaries and
authorities in the Bay Area are incongru-
ent with the regional scale and nature of
climate-related challenges. The Joint Policy
Committee, which is comprised of regional
agencies, provides a framework for regional
decision-making to address climate change
through consistent and effective regionwide
policy and to provide local governments with
assistance and incentives for addressing
climate change. The Commission can col-
laborate with the Joint Policy Committee to
assure that the Bay Plan Climate Change
policies are integrated with the emerging
Sustainable Communities Strategy and other
regional agencies’ policies that deal with cli-
mate change issues.

v. The Commission’s legal authority and regu-

latory jurisdiction were created to address
the Legislative findings and advance the
declarations of state policy established in the
McAteer-Petris Act and the Suisun Marsh
Preservation Act of 1977. Climate change and
sea level rise were not considerations when
this authority and jurisdiction were estab-
lished.

. The California Ocean Protection Council

has endorsed the guiding principles of the
California Climate Adaptation Strategy, which
recommends that state agencies pursue the
following policy objectives in their adaptation
planning:

» Protect public health and safety and critical
infrastructure;

* Protect, restore, and enhance ocean and
coastal ecosystems, on which the State
economy and well-being depend;

» Ensure public access to coastal areas and
protect beaches, natural shoreline, and
park and recreational resources;

* Plan and design new development and
communities for long-term sustainability in
the face of climate change;

» Facilitate adaptation of existing develop-
ment and communities to reduce their vul-
nerability to climate change impacts over
time; and

* Begin now to adapt to the impacts of cli-
mate change.

The California Climate Adaptation Strategy
recognizes that significant and valuable devel-
opment has been built along the California
coast for over a century. Some of the devel-
opment is currently threatened by sea level
rise or will be threatened in the near future.
Similarly, the coastal zone is home to many
threatened or endangered species and sen-
sitive habitats. The strategy acknowledges
that the high financial, ecological, social and
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cultural costs of protecting everything may
prove to be impossible; in the long run, pro-
tection of everything may be both futile and
environmentally destructive. The strategy rec-
ommends that decision guidance strategies
frame cost-benefit analyses so that all public
and private costs and benefits are appropri-
ately considered.

The strategy further recommends that state
agencies should generally not plan, develop,
or build any new significant structure in a
place where that structure will require sig-
nificant protection from sea-level rise, storm
surges, or coastal erosion during the expected
life of the structure. However, the strategy also
acknowledges that vulnerable shoreline areas
containing existing development or proposed
for new development that has or will have
regionally significant economic, cultural, or
social value may have to be protected, and
infill development in these areas should be
closely scrutinized and may be accommodat-
ed. The strategy recommends that state agen-
cies should incorporate this policy into their
decisions. If agencies plan, permit, develop or
build any new structures in hazard zones, the
California Climate Adaptation Strategy recom-
mends that agencies employ or encourage
innovative engineering and design solutions
so that the structures are resilient to poten-
tial flood or erosion events, or can be easily
relocated or removed to allow for progressive
adaptation to sea level rise, flood and erosion.
The strategy further recommends that the
state should consider prohibiting projects that
would place development in undeveloped
areas already containing critical habitat, and
those containing opportunities for tidal wetland
restoration, habitat migration, or buffer zones.
The strategy also encourages projects that
protect critical habitats, fish, wildlife and other
aquatic organisms and connections between
coastal habitats. The strategy recommends
pursuing activities that can increase natural
resiliency, such as restoring tidal wetlands,
living shorelines, and related habitats; manag-
ing sediment for marsh accretion and natural
flood protection; and maintaining upland buf-
fer areas around tidal wetlands.

Policies

. The Commission intends that the Bay Plan

Climate Change findings and policies will be
used as follows:

a. The findings and policies apply only to
projects and activities located within the fol-
lowing areas: San Francisco Bay, the 100-
foot shoreline band, salt ponds, managed
wetlands, and certain waterways, as these
areas are described in Government Code
section 66610, and the Suisun Marsh, as
this area is described in Public Resources
Code section 29101;

b. For projects or activities that are located
partly within the areas described in sub-
paragraph a and partly outside such area,
the findings and policies apply only to those
activities or that portion of the project within
the areas described in subparagraph a;

c. For the purposes of implementing the
federal Coastal Zone Management Act,
the findings and policies do not apply to
projects and activities located outside the
areas described in subparagraph a, even
if those projects or activities may otherwise
be subject to consistency review pursuant
to the federal Coastal Zone Management
Act; and

d. Forpurposes of implementing the California
Environmental Quality Act, the findings and
policies are not applicable portions of the
Bay Plan for purposes of CEQA Guideline
15125(d) for projects and activities outside
the areas described in subparagraph a
and, therefore, a discussion of whether
such proposed projects or activities are
consistent with the policies is not required
in environmental documents.

2. When planning shoreline areas or designing

larger shoreline projects, a risk assessment
should be prepared by a qualified engineer
and should be based on the estimated 100-
year flood elevation that takes into account the
best estimates of future sea level rise and cur-
rent flood protection and planned flood protec-
tion that will be funded and constructed when
needed to provide protection for the proposed
project or shoreline area. A range of sea level



rise projections for mid-century and end of
century based on the best scientific data avail-
able should be used in the risk assessment.
Inundation maps used for the risk assess-
ment should be prepared under the direction
of a qualified engineer. The risk assessment
should identify all types of potential flood-
ing, degrees of uncertainty, consequences of
defense failure, and risks to existing habitat
from proposed flood protection devices.

. To protect public safety and ecosystem ser-
vices, within areas that a risk assessment
determines are vulnerable to future shoreline
flooding that threatens public safety, all proj-
ects—other than repairs of existing facilities,
small projects that do not increase risks to
public safety, interim projects and infill projects
within existing urbanized areas—should be
designed to be resilient to a mid-century sea
level rise projection. If it is likely the project will
remain in place longer than mid-century, an
adaptive management plan should be devel-
oped to address the long-term impacts that
will arise based on a risk assessment using
the best available science-based projection
for sea level rise at the end of the century.

. To address the regional adverse impacts of
climate change, undeveloped areas that are
both vulnerable to future flooding and cur-
rently sustain significant habitats or species,
or possess conditions that make the areas
especially suitable for ecosystem enhance-
ment, should be given special consideration
for preservation and habitat enhancement and
should be encouraged to be used for those
purposes.

. Wherever feasible and appropriate, effective,
innovative sea level rise adaptation approach-
es should be encouraged.

. The Commission, in collaboration with the
Joint Policy Committee, other regional, state
and federal agencies, local governments, and
the general public, should formulate a regional
sea level rise adaptation strategy for protect-
ing critical developed shoreline areas and
natural ecosystems, enhancing the resilience
of Bay and shoreline systems and increasing
their adaptive capacity.

The Commission recommends that: (1) the
strategy incorporate an adaptive management
approach; (2) the strategy be consistent with
the goals of SB 375 and the principles of the
California Climate Adaptation Strategy; (3)
the strategy be updated regularly to reflect
changing conditions and scientific information
and include maps of shoreline areas that are
vulnerable to flooding based on projections of
future sea level rise and shoreline flooding; (4)
the maps be prepared under the direction of
a qualified engineer and regularly updated in
consultation with government agencies with
authority over flood protection; and (5) par-
ticular attention be given to identifying and
encouraging the development of long-term
regional flood protection strategies that may
be beyond the fiscal resources of individual
local agencies.

Ideally, the regional strategy will determine
where and how existing development should
be protected and infill development encour-
aged, where new development should be
permitted, and where existing development
should eventually be removed to allow the Bay
to migrate inland.

The entities that formulate the regional strat-
egy are encouraged to consider the following
strategies and goals:

a. advance regional public safety and eco-
nomic prosperity by protecting: (i) existing
development that provides regionally sig-
nificant benefits; (i) new shoreline devel-
opment that is consistent with other Bay
Plan policies; and (iii) infrastructure that
is crucial to public health or the region’s
economy, such as airports, ports, regional
transportation, wastewater treatment facili-
ties, major parks, recreational areas and
trails;

b. enhance the Bay ecosystem by identifying
areas where tidal wetlands and tidal flats
can migrate landward; assuring adequate
volumes of sediment for marsh accretion;
identifying conservation areas that should
be considered for acquisition, preservation
or enhancement; developing and planning
for flood protection; and maintaining suffi-
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cient transitional habitat and upland buffer
areas around tidal wetlands;

. integrate the protection of existing and

future shoreline development with the
enhancement of the Bay ecosystem, such
as by using feasible shoreline protection
measures that incorporate natural Bay
habitat for flood control and erosion pre-
vention;

. encourage innovative approaches to sea

level rise adaptation;

. identify a framework for integrating the

adaptation responses of multiple govern-
ment agencies;

integrate regional mitigation measures
designed to reduce greenhouse gas emis-
sions with regional adaptation measures
designed to address the unavoidable
impacts of climate change;

. address environmental justice and social

equity issues;

. integrate hazard mitigation and emergen-

cy preparedness planning with adaptation
planning by developing techniques for
reducing contamination releases, structur-
al damage and toxic mold growth associ-
ated with flooding of buildings, and estab-
lishing emergency assistance centers in
neighborhoods at risk from flooding;

advance regional sustainability, encourage
infill development and job creation, provide
diverse housing served by transit, and pro-
tect historical and cultural resources;

encourage the remediation of shoreline
areas with existing environmental deg-
radation and contamination in order to
reduce risks to the Bay’s water quality in
the event of flooding;

. support research that provides information

useful for planning and policy development
on the impacts of climate change on the
Bay, particularly those related to shoreline
flooding;

I. identify actions to prepare and implement
the strategy, including any needed chang-
es in law; and

m. identify mechanisms to provide informa-
tion, tools, and financial resources so
local governments can integrate regional
climate change adaptation planning into
local community design processes.

. Until a regional sea level rise adaptation

strategy can be completed, the Commission
should evaluate each project proposed in
vulnerable areas on a case-by-case basis
to determine the project's public benefits,
resilience to flooding, and capacity to adapt
to climate change impacts. The following
specific types of projects have regional ben-
efits, advance regional goals, and should be
encouraged, if their regional benefits and their
advancement of regional goals outweigh the
risk from flooding:

a. remediation of existing environmental deg-
radation or contamination, particularly on a
closed military base;

b. a transportation facility, public utility or
other critical infrastructure that is neces-
sary for existing development or to serve
planned development;

c. a project that will concentrate employment
or housing near existing or committed
transit service (whether by public or private
funds or as part of a project), particularly
within those Priority Development Areas
that are established by the Association
of Bay Area Governments and endorsed
by the Commission, and that includes a
financial strategy for flood protection that
will minimize the burdens on the public and
a sea level rise adaptation strategy that
will adequately provide for the resilience
and sustainability of the project over its
designed lifespan; and

d. a natural resource restoration or environ-
mental enhancement project.



The following specific types of projects
should be encouraged if they do not nega-
tively impact the Bay and do not increase
risks to public safety:

e. repairs of an existing facility;

f. a small project;

g. a use that is interim in nature and either
can be easily removed or relocated to
higher ground or can be amortized within a
period before removal or relocation of the
proposed use would be necessary; and

h. a public park.

8. To effectively address sea level rise and flood-

ing, if more than one government agency has
authority or jurisdiction over a particular issue
or area, project reviews should be coordinated
to resolve conflicting guidelines, standards or
conditions.

Adopted October 2011

Safety of Fills

Findings and Policies Concerning Safety
of Fills in the Bay

Findings

a. To reduce risk of life and damage to prop-

erty, special consideration must be given to
construction on filled lands in San Francisco
Bay. (Similar hazards exist on the poor soils
throughout the Bay Area, including soft natural
soils, steep slopes, earthquake fault zones,
and extensively graded areas.)

. Virtually all fills in San Francisco Bay are

placed on top of Bay mud. Under most of the
Bay there is a deep, packed layer of old Bay
mud. More recent deposits, called younger
Bay mud, lie on top of the older muds. The top
layer of young mud presents many engineer-
ing problems. The construction of a sound fill
depends in part on the stability of the base
upon which it is placed.

. Safety of a fill also depends on the manner

in which the filling is done, and the materials
used for the fill. Similarly, safety of a structure
on fill depends on the manner in which it is
built and the materials used in its construction.
Construction of a fill or building that will be
safe enough for the intended use requires: (1)
recognition and investigation of all potential
hazards—including (a) settling of a fill or build-
ing over a long period of time, (b) ground fail-
ure caused by the manner of constructing the
fill or by shaking during a major earthquake,
and (c) height above high water level—and
(2) construction of the filling or building in
a manner specifically designed to minimize
these hazards. While the construction of build-
ings on fills overlying Bay deposits involves
a greater number of potential hazards than
construction on rock or on dense hard soil
deposits, adequate design measures can be
taken to reduce the hazards to acceptable
levels. Similarly, while the construction of a
building on fill over the Bay or on the shore-
line can involve tidal flooding risk because of
extreme high water levels, storms, and rise in
sea level, adequate project design measures
can be taken to minimize the hazards to an
acceptable risk.

. There are no minimum construction codes

regulating construction of fills on Bay mud
because of the absence of sufficient data upon
which to base such a code. Hazards vary with
different geologic and foundation conditions,
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use of the fill, and the type of structures to be
constructed on new fill areas. Therefore, the
highest order of skilled judgment, utilizing the
available knowledge of all affected disciplines,
is required to: (1) recognize and investigate all
potential hazards of constructing a fill; and (2)
design the fill and any construction thereon to
minimize these hazards.

In the absence of adequate fill construc-
tion standards or codes, the Commission
appointed the Engineering Criteria Review
Board which consists of 11 members who are
leading professionals in the fields of architec-
ture, geology, civil engineering specializing in
soils engineering, structural engineering, and
other specialists, to review, on the basis of
available knowledge, all new fills that might
be permitted in the Bay Plan, so that no fills
would be included upon which construction
might be unsafe. No specific fills are included
in the Plan, but the Board of Consultants has
completed an initial set of criteria (published
separately as "Carrying Out the Bay Plan: The
Safety of Fills") as a guide to future consider-
ation of specific fill proposals.

Flood damage to fills and shoreline areas can
result from a combination of sea level rise,
storm surge, rainfall, high tides, and winds
blowing onshore. The most effective way to
prevent such damage is to locate projects and
facilities on fill or near the shoreline above a
100-year flood level that takes future sea level
rise into account, during the expected life of
the project. Other effective approaches that
can reduce flood damage include protecting
structures or areas with levees, seawalls,
tidal marshes, or other protective measures;
and employing innovative design concepts,
such as building structures that can be eas-
ily relocated, tolerate periodic flooding or are
adaptively designed and managed to address
sea level rise over time.

Sea level is rising at an accelerated rate
due to global climate change. Land eleva-
tion change caused by tectonic (geologic,
including seismic) activity, consolidation or
compaction of soft soils such as Bay muds,

and extraction of subsurface groundwater or
natural gas extraction, is variable around the
Bay. Consequently, some parts of the Bay
will experience a greater relative rise in sea
level than other areas. Relative rise in sea
level is the sum of: (1) a rise in global sea
level and (2) land elevation change (lifting or
subsidence) around the Bay. Where subsid-
ence occurs, more extensive shoreline protec-
tion and wetland restoration projects may be
needed to minimize flooding of low-lying areas
by the extreme high water levels.

Marine petroleum terminals can pose a risk to
public health and safety and the environment
and increase the risk of oil spills if allowed to
deteriorate or become structurally unsound.
The California State Lands Commission and
the U.S. Coast Guard regularly monitor oil
transfers at marine petroleum terminals. The
California State Lands Commission also con-
ducts inspections and reviews engineering
analysis and design changes for rehabilita-
tion and/or new construction. This oversight
includes, but is not limited to, oil transfer
equipment, all major structural components,
moorings, mechanical and electrical sys-
tems, and fire detection and suppression
systems, pursuant to California State Lands
Commission and U.S. Coast Guard rules,
regulations, guidelines and policies.

Policies

1.

The Commission has appointed the
Engineering Criteria Review Board consist-
ing of geologists, civil engineers specializ-
ing in geotechnical and coastal engineering,
structural engineers, and architects compe-
tent to and adequately empowered to: (a)
establish and revise safety criteria for Bay
fills and structures thereon; (b) review all
except minor projects for the adequacy of
their specific safety provisions, and make rec-
ommendations concerning these provisions;
(c) prescribe an inspection system to assure
placement and maintenance of fill accord-
ing to approved designs; (d) with regard
to inspections of marine petroleum termi-
nals, make recommendations to the California



4.

State Lands Commission and the U.S. Coast
Guard, which are responsible for regulating
and inspecting these facilities; (e) coordinate
with the California State Lands Commission
on projects relating to marine petroleum ter-
minal fills and structures to ensure compliance
with other Bay Plan policies and the California
State Lands Commission’s rules, regulations,
guidelines and policies; and (f) gather, and
make available performance data developed
from specific projects. These activities would
complement the functions of local building
departments and local planning departments,
none of which are presently staffed to provide
soils inspections.

Even if the Bay Plan indicates that a fill may
be permissible, no fill or building should be
constructed if hazards cannot be overcome
adequately for the intended use in accordance
with the criteria prescribed by the Engineering
Criteria Review Board.

To provide vitally needed information on the
effects of earthquakes on all kinds of soils,
installation of strong-motion seismographs
should be required on all future major land
fills. In addition, the Commission encourages
installation of strong-motion seismographs
in other developments on problem soils, and
in other areas recommended by the U.S.
Geological Survey, for purposes of data com-
parison and evaluation.

Adequate measures should be provided to
prevent damage from sea level rise and
storm activity that may occur on fill or near
the shoreline over the expected life of a
project. The Commission may approve fill
that is needed to provide flood protection for
existing projects and uses. New projects on
fill or near the shoreline should either be set
back from the edge of the shore so that the
project will not be subject to dynamic wave
energy, be built so the bottom floor level of
structures will be above a 100-year flood
elevation that takes future sea level rise into
account for the expected life of the project,
be specifically designed to tolerate periodic
flooding, or employ other effective means of

addressing the impacts of future sea level rise
and storm activity. Rights-of-way for levees or
other structures protecting inland areas from
tidal flooding should be sufficiently wide on the
upland side to allow for future levee widening
to support additional levee height so that no fill
for levee widening is placed in the Bay.

Amended October 2011
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Shoreline Protection

Findings and Policies Concerning
Shoreline Protection Around the Bay

Findings

a. Well-designed shoreline protection projects,
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such as levees, wetlands, or riprap, can
prevent shoreline erosion and damage from
flooding.

Because vast shoreline areas are vulnerable
to flooding and because much of the shoreline
consists of soft, easily eroded soils, shoreline
protection projects are often needed to reduce
damage to shoreline property and improve-
ments. Structural shoreline protection, such
as riprap, levees, and seawalls, often requires
periodic maintenance and reconstruction.

Most structural shoreline protection projects
involve some fill, which can adversely affect
natural resources, such as water surface area
and volume, tidal circulation, and wildlife use.
Structural shoreline protection can further
cause erosion of tidal wetlands and tidal
flats, prevent wetland migration to accom-
modate sea level rise, create a barrier to
physical and visual public access to the Bay,
create a false sense of security and may
have cumulative impacts. Physical and visual
public access can be provided on levees and
other protection structures. As the rate of sea
level rise accelerates and the potential for
shoreline flooding increases, the demand for
new shoreline protection projects will likely
increase. Some projects may involve exten-
sive amounts of fill.

Structural shoreline protection is most effec-
tive and less damaging to natural resources if
it is the appropriated kind of structure for the
project site and erosion and flood problem,
and is properly designed, constructed, and
maintained. Because factors affecting ero-
sion and flooding vary considerably, no single
protective method or structure is a appropri-
ate in all situations. When a structure is not
appropriate or is improperly designed and
constructed to meet the unique site charac-
teristics, flood conditions and erosion forces
at a project site, the structure is more likely
to fail, require additional fill to repair, have
higher long-term maintenance costs because
of higher frequency of repair, and cause
greater disturbance and displacement of the
site's natural resources.

e. Addressing the impacts of sea level rise and

shoreline flooding may require large-scale
flood protection projects, including some that
extend across jurisdictional or property bound-
aries. Coordination with adjacent property
owners or jurisdictions to create contiguous,
effective shoreline protection is critical when
planning and constructing flood protection
projects. Failure to coordinate may result in
inadequate shoreline protection (e.g., a pro-
tection system with gaps or one that causes
accelerated erosion in adjacent areas).

Nonstructural shoreline protection methods,
such as tidal marshes, can provide effective
flood control, but are typically effective for ero-
sion control only in areas experiencing mild
erosion. In some instances, it may be possible
to combine habitat restoration, enhancement
or protection with structural approaches to
provide protection from flooding and con-
trol shoreline erosion, thereby minimizing the
shoreline protection project's impact on natu-
ral resources.

Loose dirt, concrete slabs, asphalt, bricks,
scrap wood and other kinds of debris, are
generally ineffective in halting shoreline ero-
sion or preventing flooding and may lead to
increased fill or release of pollutants. Although
providing some short-term shoreline protec-
tion, protective structures constructed of such
debris materials typically fail rapidly in storm
conditions because the material slides bay-
ward or is washed offshore. Repairing these
ineffective structures requires additional mate-
rial to be placed along the shoreline, leading
to unnecessary fill and disturbance of natural
resources.

Policies

1.

New shoreline protection projects and the
maintenance or reconstruction of existing
projects and uses should be authorized if:
(a) the project is necessary to provide flood
or erosion protection for (i) existing develop-
ment, use or infrastructure, or (ii) proposed
development, use or infrastructure that is
consistent with other Bay Plan policies; (b) the
type of the protective structure is appropriate



for the project site, the uses to be protected,
and the erosion and flooding conditions at
the site; (c) the project is properly engineered
to provide erosion control and flood protec-
tion for the expected life of the project based
on a 100-year flood event that takes future
sea level rise into account; (d) the project is
properly designed and constructed to pre-
vent significant impediments to physical and
visual public access; and (e) the protection
is integrated with current or planned adjacent
shoreline protection measures. Professionals
knowledgeable of the Commission's con-
cerns, such as civil engineers experienced in
coastal processes, should participate in the
design.

. Riprap revetments, the most common shore-
line protective structure, should be construct-
ed of properly sized and placed material that
meet sound engineering criteria for durability,
density, and porosity. Armor materials used in
the revetment should be placed according to
accepted engineering practice, and be free
of extraneous material, such as debris and
reinforcing steel. Generally, only engineered
quarrystone or concrete pieces that have
either been specially cast, are free of extrane-
ous materials from demolition debris, and are
carefully selected for size, density, and dura-
bility will meet these requirements. Riprap
revetments constructed out of other debris
materials should not be authorized.

. Authorized protective projects should be
regularly maintained according to a long-
term maintenance program to assure that the
shoreline will be protected from tidal erosion
and flooding and that the effects of the shore-
line protection project on natural resources
during the life of the project will be the mini-
mum necessary.

. Whenever feasible and appropriate, shoreline
protection projects should include provisions
for nonstructural methods such as marsh
vegetation and integrate shoreline protec-
tion and Bay ecosystem enhancement, using
adaptive management. Along shorelines that
support marsh vegetation, or where marsh
establishment has a reasonable chance of

5.

success, the Commission should require that
the design of authorized protection projects
include provisions for establishing marsh and
transitional upland vegetation as part of the
protective structure, wherever feasible.

Adverse impacts to natural resources and
public access from new shoreline protection
should be avoided. Where significant impacts
cannot be avoided, mitigation or alternative
public access should be provided.

Amended October 2011
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Dredging

Findings and Policies Concerning
Dredging in the Bay

Findings

a.
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Much of the Bay bottom is shallow averaging
20 feet in depth and the bottom is covered
with accumulated silt, sand, and clay. An esti-
mated eight million cubic yards of sediment is
carried into the Bay annually from tributaries,
most of it settling to the Bay bottom. In addi-
tion, over 100 million cubic yards of sediment
is recirculated in Bay waters each year, some
of which lodges in harbors and navigable
channels from which it must be dredged at
considerable cost.

Dredging consists of excavating or extract-
ing materials from the Bay. Dredging is often
necessary to provide and maintain safe navi-
gation channels and turning basins with ade-
quate underkeel clearance, harbors for port
facilities, water-related industries, recreational
boating, and flood control channels.Dredging
of unstable Bay muds may also be needed
to accommodate Bay fill projects. Dredging
projects remove existing bottom habitat and
can disrupt surrounding areas through turbid-
ity and other impacts.

Some waste disposal practices have depos-
ited pollutants into the Bay, some of which
have contaminated Bay sediments. These
pollutants are not distributed evenly in the
Bay and some areas are highly contaminated.
Dredging and subsequent disposal of contam-
inated sediments in the Bay may adversely
affect Bay organisms.

In the past, material dredged from the Bay
was disposed throughout the Bay. In more
recent times, most disposal has occurred at
one of four Bay disposal sites designated
by the U.S. Army Corps of Engineers, the
Regional Board, and the Commission where
the material can disperse and cause as few
environmental impacts as possible. These
sites are: (1) off Alcatraz Island; (2) in San
Pablo Bay; (3) in the Carquinez Strait; and (4)
in the Suisun Bay Channel. At the site nearest
the ocean, next to Alcatraz Island, less than
half of the disposed material is carried out to
sea by the tides.

Capacity at the disposal site near Alcatraz
Island is limited because a large mound of
dredged material has formed which, unless

disposal is properly managed, may adversely
affect water circulation and Bay aquatic life,
pose a hazard to maritime navigation, and
completely fill the site. The impact of dredged
material disposal on Bay natural resources,
which are a